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LCfl NOI DAU 

Cu6n sach ndy di/oc bien soan theo chdong trinh VqLt li Idp 10 - 
Chifcfng trinh chuan cua Bo Giao due va Bdo tao dp dung tir ndm hoc 
2006 - 2007. Muc tieu cua cuon sach nay la giup cho ede em hoc sinh 
ndm vCfng kion thde cac bai hoc trong sach giao khoa Vat li ldp 10, van 
dung kien there do vao viec tim hieu, tra ldi cac cau hoi va giai cac bai 
tap ddt ra trong sach giao khoa. Mat khac, cac tdc gia cung muon cung 
cap cho cac vi phu huynh va cac thay co giao tai li#u tham khao de 
hi/dng dan cho con em va hoc. sinh cua minh trong qua trinh hpc tdp. 

Be doe gia tipn theo ddi, chung toi trinh bdy n$i dung theo bo cue 
phan bo bdi hoc cua sach giao khoa Vat li 10 - Chitong trinh chuan. 
Ngoai ra, chung toi con dua ra mot so bai tap luy§n tdp de giup ede em 
hoc sinh ren luypn kl ndng giai bdi tap vdt li c a bdn, kiem tra lai kien 
there da hoc dtfpc. 

Mdc du rat co gdng, nhifng chdc chdn khong trdnh khoi sai,s6t. Rat 
mong sir dong g6p y kien xay dung cua ede em hoc sinh, qui vi phu 
huynh va ede thay co giao. 

@ae tae qia 
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PHAN I - Ctf HQC 

Chaorng I: DONG HOC CHfiT DIEM 

BA! 1. CHUYEN BONG CO 

# 


A/ Hl/CJNG DAN TRA Ldl CAC CAU HOI CO BAN 

&du /. /. Chat diem la gi? 


Hitting dan Ira Itii 

Mot vat chuyen dong di/uc coi la mot chat diem neu kich thadc cua no 
rat nho so vdi do dai daong di (hoSc so vdi nhCTng khoang each ma ta 
de cap tdi). 

0da t. 2. Neu each xac djnh vi tri cua mot 6 to tren mot quoc 16. 

Hitting dan tra Itii 

Ta co the dua vao cac cpt moc danh so' km hai ben dtfcrng quoc 16. 

Cdu t. 3. De xac dinh vi tri cua chiec tau thuy dang chay tren song, nen 
chon vat n6o l&m moc? 

Hitting dan tra Itii 


Co the chon ben song hay nhCfng vat co dinh dac bipt gan do nhuf cay 
cao, nha cua, t6a thap... 

C+u f. 4. Neu each xac djnh vi tri cua mot vat tren mot mat phang. 

Hitting dan tra Itii 

De xac dinh vi tri cua mpt vat M tren mot mat phang: 

Dung he true toa do vuong g6c gom hai true Ox 1 Oy. Lay go'c toa do 
O lam vat mo'c. 

Chon chieu doang tren cac true Ox va Oy. 

Chieu vuong g6c vi tri cua vat xuong cat true Ox tai P va cat Oy tai Q. 
Khi do vi tri cua vat diipc xac dinh bang toa dp cua n6 tren hai true: 

xm = OP; y M = OQ 


gdu t. 5. Phan biet he toa dp va he qui chieu. 

Hitting dan tra Itii 

//? /pa dq: la hp true vuong goc dung de xac dinh vi tri cua mpt vat 
trong khong gian. 

//f qui chic'u: la mpt he toa do gan vdi vat moc, k6m vdi mot thi/oc 
th&ng do do dai va mot dong ho do thdi gian 
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C+m f. 6. TrUdng hop ndo di/oi day co the coi la chat diem? 

A. Trai dat trong chuyen dong tp quay quanh minh n6. 

B. Hai h6n bi luc va cham vdi nhau. 

C. Ngudi nhay cdu luc dang roi xuong nude. 

D. Giot'mUa luc dang roi. 


Dap an: D 

t. 7. Mot ngudi chi dudng cho mot khach du lich nhu sau: “Ong hay 
di doc theo pho nd£ den bd mot ho ldn. Dtfng lai do, nhin sang ben 
kia ho theo hudng Tay - Bdc, ong se thd’y tda nhd cua khdeh san S” 
ngudi chi dudng da xdc dinh vi tri cua khach san S theo edeh nao? 

A. Cdch dung dudng di vd vat lam moc. 

B. Cdch dung cac true toa do. 

C. Dung ca hai cdch tren. 

D. Khong dung ca hai each tren.' 

Dap an: C 

7. 7. Trong cac each chon he true toa do vd moc thdi gian dudi day, 
cdch ndo thich hop nhat de xac dinh vi tri ciia mdt may bay dang bay 
tren dudng ddi? 

A. Khoang each den ba san bay ldn; t = 0 luc mdy bay cat ednh. 

B. Khoang each den ba san bay ldn; t = 0 Id khong gid quoc te. 

C. Kinh dp, vi do dja li vd dp cao cua may bay; t = 0 luc may bay cat ednh. 

D. Kinh do, vi do dia li vd do cao cua mdy bay; t = 0 Id khong gid 
quoc te. 


Dap an: D 


t. 9. Be xdc dinh vi tri cua mot tdu bien gida dai di/cmg, ngi/di ta 
dung nhtfng toa dp ndo? 

Hitting dan Ira Itii 


Dung kinh do vd vi dp dia li. 

b/ hi/6ng dAn giai cac bai tap ca ban 

&U f. f. Dudng kinh cua Mat Trdi bang 1,4.10 s km; Dudng kinh cua Trdi 
Bat 1.2.10 4 km. Khoang edeh tir Trai Bat den Mat Trdi 1,5.10 s km. 

a) Neu vd dudng di cua Trdi Bat quanh Mat Trdi Id mpt dudng ‘.rdn 
ban kinh 15 cm thi Trdi Bat vd Mat Trdi se Id nhdng qua cau 
dddng kinh bang bao nhieu? 

b) Co the coi Trdi Bat nhd mot chat diem trong hp Mat Trdi dupe khP.ig? 
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Giai 


a) Hinh phai ve vdi ti lq xi'ch: 


15.10 

1.5.10’ 


-5 


= 10 


-13 



Dddng kinh cua Trdi Dat can phai ve la: 
d D = 1.2 . 10 4 x 10" 13 

= 1,2.10" 9 km = 1,2 .10 -4 cm A' 

Di/dng kinh cua Mat Trdi can phai ve Id: Hinh 1.1 

d MT = 1,4 . 10 5 x 10 -13 = 1.4.10' 8 km = 1,4.10‘ 3 cm 
b) Vi kich thddc Trai Dat rat nho so vdi qui dao chuyen dong quanh Mat 
Trdi nen co the coi Trdi Dat nhii mot chat diem trong he Mat trdi. 

Dap so: a. do= 1,2 .1QT 4 cm; d MT = 1,4.10~ 3 cm 
t. 2. Hay cho biet toa do cua diem M ndm chinh giCfa mot bufc tddng 
hinh chuf nhat ABCD co canh AB = 5 m vd canh AD = 4 m nhif hinh 
1.1. Lay true Ox doc theo AB, true Oy doc theo AD. 

Hi/ting ddn giai 

Goi toa do cua M la x M va y M . TCr hinh 1.1a ta co toa dq ede diem: 

A(0;0); B(5;0); C(5;4); D(0;4) y 

Mat khac: q 

MP la dddng trung binh cua ABAD, do do: 

x M = = 2,5 m yM 


Tifang tu: A 

MQ la dudng trung binh cua ADAB, do d6: 



Hinh 1.1a 


y M = - - B —^ y - A - = 2 m => Toa d6 cua M(2,5; 2) ( m) 

Dap so: M(2,5; 2) (m) 

/. 3. Nou lay moc thdi gian la 5 gid 15 phut thi it nhat sau bao lau 
kim phut duoi kip kim gid. 

• Mating dan giai 

Tren mat dong ho, khi kim quay gitfa hai con so lien tiep thi se quay 

360° 


ddoc mot goc quay Id: a! = 


12 


= 30° 
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= 0,5°/phiit 


Goc quay cua kim gid trong 1 phut la: ioi, = 


360 " 


12.60 


Goc quay cua kim phut trong mot phut la: o) ph = 


360" 

60 


= 6°/phut 


Chon moc thdi gian la 5 h 15 phut, goc toa do goc a = 0 tai vi tn luc do 
cua kim phut. Khi do kim gid a vi tri toa do goc ah. Tire la: 

Khi t = 0: a ph = a 0 = 0; a h = (2 + 1) .30° = 67,5° 

Goi a, la goc quay cua kim gid trong thdi gian ng£n nhat t de kim 
phut duoi kip kim gid. a x la toa do goc luc hai kim gdp nhau. Ta co: 


a x = a h + a, = a h + co h t 


a x = 67,5 + 0,5t (1) 

Mdt khac: u x = w t .|,.t = 6t (2) 

Td (1) va (2) suy ra: 6t = 67,5 + 0,5t 

Thdi gian ngan nhat t de kim phut duoi kip kim gid la: 



= 12 phut 16 s 


Dap so: t =12 phut 16 s 

/. 4. Bang 1.1 cho biet thdi diem doan tau co mat d cac ga. Hay cho 
biet thdi gian tdu chay td ga Ha Noi den ga Sai gon. Bd qua thdi gian 
tau do d cac ga. 


Bang gid tau 

Ten ga 

Gid den 

Ten ga 

Gid den 

Ha Noi 

19 gid 00 phut 

Tam Ki 

12 gid 26 phut 

Nam Binh 

20 gid 56 phut 

Quang Ngai 

13 gid 37 phut 

Thanh Hoa 

22 gid 31 phut 

Bieu Tri 

16 gid 31 phut 

Vinh 

0 gid 53 phut 

Tuy Hoa 

18 gid 25 phut 

Bong Hdi 

4 gid 42 phut 

Nha Trang 

20 gid 26 phut 

Bong Ha 

6 gid 44 phut 

Thap Cham 

22 gid 05 phut 

Hue 

8 gid 05 phut 

Sai Gon 

4 gid 00 phut 

Ba Nang 

10 gid 54 phut 
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Hi/dng dan giai 


Theo bang gid tau thi khi xuat phat a ga Ha Npi la luc 19 gid ngay 
thu nhat va don ga sai Gon la luc 4 gid ngay thd ba. Vay then gian 
tau chay td ga Ha Noi den ga Sai gon la: 

t = (24 - 19) + 24 + 4 =>33 gief 

Dap so: t - 33 h 

C/ BAI TAP LUYEN TAP 


&iu f. 5. Truwng hap nao sau day khong the coi vat chuyen dpng la chat diem: 

A. 6 to chuyen dong tren dadng. 

B. Vien dan bay trong khong khi. 

C. Canh eda chuyen dong quanh ban le. 

D. Con kien bo tren tuang. 

Dap an: C 

gdu t. 6. Mot 6 to khdi hanh td TP Ho Chi Minh di Nha Trang luc 7h 
sang va den Nha Trang luc 4h30 chieu. Chon moc then gian la luc 
khei hanh. Xac djnh: 

a) Thdi diem ma 6 to tori Nha Trang theo moc then gian tren. 

b) Thdi gian 6 to di tren doan di/crng TP Ho chi Minh - Nha Trang 
nha the ndo so vcri thdi diem ma 6 to tdi Nha Trang theo moc thdi 
gian tren. 

Tom 161 


t 0 = 7 h; t, = 4h30 chieu = 16h30 

Giai 

a) Thdi diem ma 6 to tdi Nha Trang la: 

t = 16 h 30 - 7 h = 9 h30 

b) Thdi gian n to di tren doan dadng TP Ho chi Minh - Vung Tau la: 

t = 16 h 30 - 7 h = 9 h30 

Vav thdi gian 6 to di tren doan dadng TP Ho chi Minh - Nha 
Trang (.rung vdi thdi diem ma 6 to tdi Nha Trang. 

Dap so: t = 9h30; b. t = 9h30 
&Au t. 7. Mot 6 to chd khach xuat phat td Ben xe Mien tay td TP Ho 
Chi Minh di Ml Tho tren dadng quoc lp I. Trong tradng hap nay nen 
chon vat moc va cac true toa do cua h^ qui chieu nha the nao de c6 
the xac dinh daac yj tri cua xe d thdi diem djnh trade. 

Hif&ng dan giai 

Chon vat moc gi'in co djnh tai Ben xe Mien Tay; Goc O la vj tri xuat phat. 
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True toa do Ox co dang trung vdi quoc 16 I, chieu dtrong tCr TP Ho Chi 
Minh tori Mi Tho. 

&Uc f. X. Pha Each Milu bdng qua song Tien td Mi Tho sang Ben Tre. 
Hay cho biet nen chon vat moc va cac true toa dp cua he qui chieu 
nhd the nao de co the xac dinh d^<?c vi tri cua pha d thdi diem dinh 
trdbe. 

Hifc/ng dan giai 

Chon vat moc gin vdi ben pha ben bd Mi Tho, go'c O la cau tau. 

Chon hai true Ox 1 Oy. True Ox song song vdi bcr song, true Oy vuong gdc 
vdi bd song chieu ddcmg hddng ve ben pha phia ben Ben Tre. 

bAi 2. CHUYEN DQNG ThAnG DEU 

A/ HUClNG dAn TRA Ldl CAC CAU HOI CO BAN 

&A* 2. t. Chuyen dong thing deu la gi? 

Hifdng dan tra Wi 

Chuyen dong thing deu la chuyen dong co qui dao la dddng thing va 
c6 vdn toe trung binh tren moi doan dddng la nhd nhau. 

2. 2. Neu nhtfng dac diem cua chuyen dong thing deu. 

Hif&ng dan tra Wi 

BSc diem cua chuyen dong thing deu: 

Qui dao Id dddng thing. 

Van to'c trung binh tren moi doan dddng la nhd nhau. 

0dv 2.3. Vdn toe trung binh tren qudng dddng s Id gi? 

Hxidng dan tra Wi 

Vdn toe trung binh cua chuyen d6ng ddpc xac dinh bdng thdcfng so 
gitfa quang dddng vat di ddpc va khoang thdi gian vdt di het quang 
dddng d6. 

gd* 2. 4. Viet cong thurc tinh dddng di va phddng trinh chuyen dong cua 
chuyen dong thing deu. 

Hifcfng dan tra Wi 

s = v TB .t = v.t 

X = Xo + S = X<j + Vt 
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&du 2. 5. Neu each ve do thi toa do - then gian cua mpt chuyen dong 
thing deu. 

Hififng dan tra lifi 

Do thi toa do - thcri gian cua mot chuyen dong thing deu la diidng 
thing, nen ta chi can xac dinh hai toa do cua no a hai thcri diem bat 
ki va noi hai diem do lai. 

2. 6. Chon cau phat bieu dung 
Trong chuyen dong thing deu thi: 

A. quang dudng di duqc s tang ti le thuan vdi van toe v. 

13. toa do x tang ti 1? thuan vdi van toe v. 

C. toa dp x tang ti le thuan vdi thdi gian chuyen ding t. 

I). quang dtrdng di di/qc s tang ti le thuan vdi thdi gian chuyen dong t. 

Dap an: D 

6+u 2. 7. Chi ra c£u sai 


Chuyen dpng thing cd nhdng dac diem sau: 

A. Qui dao la dddng thang. x A 

13. Vat di ditqc nhdng quang dddng 
bang nhau trong nhdng khoang 
thdi gian bang nhau bat ki. 

C. Toe dp trung binh tren moi quang 
dddng la nhd nhau. 

I). Toe do khong doi tCr luc xuat phat 
den liic ddng lai. 

Dap an: D 

<}du 2. 7. Do thi toa do - thdi v ian cua chuyen dpng thing cua mdt chiec 

xe co dang nhd hinh 2.1. T.-ong nhdng khoing thdi gian nao xe 

chuyen dong thing deu? 

A. Chi trong khoang thdi gian td O den t t . 

13. Chi trong khoang thdi gian td ti den t 2 . 

C. Chi trong khoang thdi gian td t 2 den t 3 . 

D. Trong hai khoang thdi gian td O den ti vd td t 2 den t 3 . 

Dap an: D 
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B/ Hl/CJNG DAN GIAI CAC BAI TAP SGK 

2. /. Dba vao bang gib tau chav d bang 1.1, hay tinh toe do trung 
binh ciia doan tau tren dubng Ha Noi - Sai gon. Biet con dubng nay 
dki 1726 km. 

Hitting dan gidi 

Thbi gian tau chay tCr ga Ha Noi tdi ga Sai Gon la: 
t = 33 h 

Toe do trung binh cua doan tau tren dubng Ha Noi - Sai gon la: 

v TB = - =-= 52,3 km/h 

i 33 

Dap so: v T p = 52,3 km/h 
2. 2. Hai 6 to xuat phat cung mot luc tC/ hai dja diem A va B each nhau 
10 km tren mot di/bng thSng qua A va B, chuyen dong cung chieu tCr A 
den B. Toe do cua 6 to A la 60 km/h, cua oto B la 40 km/h. 

a) Lay goc toa dp d A, goc thbi gian la luc xuat phat, hay viet cbng thufc 
tinh dbbng di va phiicmg trinh toa do - thbi gian cua hai xe. 

b) Ve do thi toa do - thbi gian cua hai xe tren cung he true (x, t). 

c) Dua vao do thi toa do - thbi gian de xdc dinh vi tri va thbi diem 
ma xe A duoi kip xe B. 

Hifdng dan gidi 

Lay goc toa do a A, goc thbi 
gian la luc xuat phat, ta co: 

Xoa = 0; XoB = 10 km; t 0 = 0 
Cong thde tinh dbbng di ciia xe 
di td A: 

s A = x A - x oA = v A .t = 60t (km) 

Phbang trinh toa do - thbi gian 
Yua xe di tCr A: 

x A = x oA + v A .t= 60t (km) 

Cong thbc tinh ditbng di cua xe 
di td B: 

s B = x B - Xob = v B .t = 40t (km) 

Phdcfng trinh toa dp - thbi gian cua xe di td B: ^.2 

x B = Xob + v B .t = 10 + 40t (km) 
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Ve do tlii toa dp - thdi gian cua hai xe tren hinh 2.2. 

Diia vao <16 thj toa do - thdi gian vj tri va thdi diem ma xe A duoi 
kip xe B la: 

x.m = .'10 km; t M = 0,5 h 

2. 2. Mot 6 to tai xuat phat td thanh pho H chuyen dong thang deu 
ve phia thanh pho P vdi van toe 60 km/h. Khi den thanh pho D each 
H 60 km thi xe ddng lai 1 gid. Sau do xe tiep tuc chuyen dong ve 
phfa P vdi van toe 40 km/h. Con diidng H- P coi nhd th&ng va dai 
100 km. 


a) Viet cong thufc tinh diidng di va phirong trinh toa do- thdi gian cua 
6 to tren hai qudng diidng H - D va D - P. Gd'c toa do lay d H. Goc 
thdi gian la luc xe xuat phat td H. 

b) Ve do thi toa do - thdi gian cua xe tren ca hai con diidng H - P. 

c) Diia vao do thi xdc dinh thdi diem xe den P. 

d) Kiem tra ket qua cua cau c) bang phep tinh. 

Hitting dan giai 

a) Goc toa dp a H, goc thdi gian 

luc xe xuat phdt d H, tufc \k: X m 

ton = to = 0; x tl = Xo = 0 

Thdi gian 6 to di td H - D la: 

ih 

v, 60 

Quang dudng D - P la: 

s- = 100 - Si = 40 km 
Thdi gian 6 to di td D - P la: 

S; 

V, 


t2 


«.lh 

40 



Hinh 2.4 

Cong thde tinh diidng di cua 6 to tren quang dddng H - D la: 
S|| |) = Si = v,t = 60t (km) 


vdi 0 < t < ti = 1 h 

Cong thde tinh diidng di 6 to tren quang diidng D - P la: 
S|> i> = s 2 = v 2 |t (ti + 1 )1 = 40 (t - 2) (km) 
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vdi ti + 1 < t < tj +1 + t 2 
vdi 2 h < t < 3 h 

Phiiong trinh toa do- thdi gian cua 6 to tren quang di/dng H - D la: 

X] = x 0 + Vit = 60t (km) 
vdi 0 < t < ti = 1 h 

Phi/ang trinh toa do - then gian cua 6 to tren quang dudng D - P la: 

x 2 = Xj + v 2 [t - (ti + 1)] = 60 + 40 (t - 2) (km) 
vdi 2 h < t < 3 h 

b) Ve do thi toa do - thdi gian cua xe tren ca hai con dudng H — P 
nhu hinh 2.4. 

c) Dua vdo do thi thdi diem xe den P Id: t = 3 h 

d) Kiem tra ket qua cua cau C) bdng phdp tinh. 

t = to + t] + l + t 2 = 3h 

Dap so: a) s t = 60t (km); x t = 60t (km): v&i 0<t<t, = lh 
s 2 = 40 (t- 2) (km); x 2 = 60 + 40 (t - 2) (km); 
v&i 2£ t £ 3 h c) va d) t = 3 h 

C/ BAI TAP LUYfN TAP 

&£# S. 4. M$t xa thu dung sung mdy bdn vao rauc tieu each do 680 m. 
Khoang thdi gian td luc bdn den luc ngiidi do nghe dqoc tieng dan no 
khi trung dich Id 2,8 s. Biet van toe truyen am trong khong khi Id 
340 m/s. Ti'nh vdn toe cua vien dan trong khong khi. Coi chuyen dpng 
cua vien dan Id thdng deu. 

Tom tdt 


s = 680 m; t = ti + t 2 = 2,8 s 
V! = 340 m/s; v 2 = ? 

Hif&ng dan giai 

Thdi gian am thanh truyen td muc tieu den tai ngi/di do la: 

s 680 _ 

tj = — = - = 2 s 

v, 340 

Thdi gian vien dan bay trong khong khi la: 

t 2 = t — ti = 2,8 - 2 = 0,8 s 

Vdn toe cua vidn dan bay trong khong khi la: 

s 680 QCA . 
v 2 = — = -— = 850 m/s 


t 


0,8 


Dap so: v 2 = 850 m/s 
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&du 2. 5. Mpt 6 to chuyen di?ng tren diidng thAng MNPQR. Biet rAng 
trim mdi chAng MN = 2NP = 3PQ = 4QR xe chuyen dqng thAng deu 
vdi van toe lan li/ot la 60 km/h; 50 km/h; 40 km/h vA 30 km/h. Tinh 
van toe trung binh cua xe tren toan chAng dudng MR. 

Hitting dan giai 

Van toe trung binh tren ca chAng diicmg MR la: 

MR MN + NP + PQ + QR 
v TB = -=- ----- 

1 *MN + l NP + l PQ + l QR 


Trong d6: 

.MN = 2NP = 3PQ = 4QR 

=> MR = ( 4 + 2 + |+1 )QR = 8^.QR (1) 


vmn = 60 km/h; v NP = 50 km/h; v P q = 40 km/h; vqr = 30 km/h 
Uin = 

t,Np = 
tl'Q =' 
tQR = 


MN 

4QR 

QR 

V MN 

V MN 

15 

NP _ 

2QR 

_ Q R 

V NP 

50 

25 

PQ b 

4QR _ 

QR 

'Py 

3.40 

30 

QR 



30 




,1 1 1 1 . 26 „ 

t = ( — + — + — +—).QR = -.QR 

15 25 30 30 150 


TC/ (1) vA (2) suy ra: v TB = 


_ 3 


8 QR 


i 6 .0R 

150 


« 48 km/h 


( 2 ) 


Ddp so: v T b » 48 km/h 

&iu 2. 6. Tuan va Tung cung khcri hAnh tir thAnh ph6' H6 Chi Minh di Long 
Hai, tren quang dudng dAi 120 km. Tuan di xe mAy vdi v$n toe 45 km/h. 
Tung di 6 to vA khdi hAnh sau Tuan 30 phut vdi vAn toe 60 km/h. 

a) Hoi Tung phai di mat bao nhieu thdi gian thi duoi kip Tuan? 

b) Khi gAp nhau Tung vA Tuan each Long Hai bao nhieu km? 

c) Sau khi gAp nhau, Tuan cung len otd di vdi Tung, thi ho di them 25 
phut ntfa thi tdi Long Hai. Hoi khi do van toe cua oto bkng bao nhieu? 
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Tom ttil 


s = 120 km; V] = 45 km/h; tj = 30 phut = ^ h; t 3 = 25 phut = 



a) t 2 =?; b) s 3 =?; v 3 =? 

Ilt/i'/ng dan gidi 

H- s --H 

N - s 2 - ►H— s 3 =? -H 


Tp HCM 

Sl 


Long Hai 


a) Goi Si la quang duong Tuan di di/Oc trong 30 phut dau. Ta co: 


Si = viti = 45 . - = 22,5 km 

s 2 la khoang each ti/ Tp.HCM tdi dia diem Tung duoi kip Tuan va 
t 2 la then gian Tung di doan duong s 2 thi ta co: 
s 2 = v 2 t 2 = 60t 2 


va : s 2 = Si + vit 2 = 22,5 + 45.t 2 
=> 60t 2 = 22,5 + 45t 2 => 15t 2 = 22,5 

Vay thcri gian Tung da di de duoi kip Tuan la: 
t 2 = 1,5 h => s 2 = 60. 1,5 = 90 km 
b) Dia diem Tung va Tuan gap nhau each Long Hai la: 
s 3 = s - s -2 = 120 - 90 = 30 km 


c) Sau khi gap nhau van toe cua xe oto la: v 3 = 



— = 72 km/h 

12 


Dap so: a. t 2 = 1,5 h; b. s 3 = 30 km; v 3 = 72 km/h 

&du S. 7. Mot xe tai chay tren dodng vdi van toe khong doi vj = 45 km/h 
qua dia diem A. Sau do 40 phut, mot 6 to con xuat phat tCr A duoi 
theo xe tai vdi van toe khong doi v 2 . Xe con duoi kip xe tai khi each A 
120 km. Tinh v 2 . 

Tom tdt 

2 

ti = 40 phut = — h ; Xi = x 2 = 120 km; v 2 =? 
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I lifting dan gidi 

Chon goc thin gian t () = 0 la luc xe con duoi thco xo tai, goc toe do 
la 0 A. Chieu ducmg cua true Ox hudng theo chieu chuyen dong. 
Khi do toa dp cua xe tai d thin diem t = 0 la: 

t 

Xo = v,ti = 45 . ~ =30 km 


Phitong trinh chuyen dong cua xe tai la: 

x, = 30 + 45t (1) 

Phuung trinh chuyen dong cua xe con la: 

x 2 = v 2 t (2) 

Toa dp luc hai xe gap nhau la: 

x, = x 2 = 120 km (3) 

Tif (1) va (3) ta suy dupe thiri gian hai xe gAp nhau la: 
120 - 30 


t = 


45 


= 2 h 


Tie vao (3) ta suy dupe van toe cua xe con: 

120 
V2 = — 


= 60 km/h 


Dap so: v 2 = 60 km/h 

&xu S. T. Hai xe oto khdi hanh dong thdi tai hai dia diem A va B cAch 
nhai 60 km. Neu di cung chieu ve C (nAm ngoai B) thi sau 40 phut 
hai te each nhau 80 km (trude khi chung gAp nhau). Neu di ngUpc 
chieu thi sau 10 phut hai xe each nhau 40 km (trude khi chung gAp 
nhai). Tinh van toe hai xe. 

. Tom tdl 


ti = 10 phut = — h ; t 2 = 10 phut = - h ; AB = 60 km ; v, = ? v 2 = ? 
3 6 
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Ihfdng dan giai 

Goi Vi,v 2 la van toe cua hai xe. Khi hai xe di cung chieu, ta co : 
AB + ( v 2 - vj )tj = 80 
80-AB 

=> V 2 - Vj = - 

ti 


=> v 2 - V, 


80-60 

2 

3 


= 30 


Khi hai xe di ngi/ac chieu, ta co : 
AB- ( v 2 + Vi )t 2 = 40 
AB - 40 

=> v 2 + Vi = - 


(1 ) 


v 2 + v, = = 120 ( 2) 

6 

Lay tl) + (2) ve vdi ve, ta co : 

2v a = 150 

=> Van toe xe thd 2 la : v 2 = 75 km/h 

=> Vfln toe xe thuf 1 la : vj = 75 - 30 = 45 km/h 

Dap so: v, = 45 km/h ; v s = 75 km/h 

&iu 2. 9. Mpt oto di chuyen giufa hai dia diem A va B. Van toe trong — 

4 

doan diidng dau la 20 km/h, trong— doan di/dng tiep theo la 30 km/h, 

4 

trong— doan dirong ke tiep la 60 km/h v& trong — doan dudng cuoi 
4 4 

la 40 km/h. Ti'nh van toe trung binh ciia oto tren ca doan diking. 

Tom tdt 


s 

S] = s 2 = S3 = s 4 = — 

4 

vi = 20 km/h ; v 2 = 30 km/h ; v 3 = 60 km/h; v 4 = 40 km/h 
v T b = ? 

Giai 

Thdi gian oto di di/ac —doan diking dau la: 

4 
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Thai gian oto di dirge 


-doan dirang tiep theo la: 
4 


s : s s 

t2 = v7 ” 4^7 " T 20 


Thai gian oto di duac -doan dudng ke tiep la: 

4 


t 3 = — = 
v. 


4v 


240 


Thai gian oto di dirac -doan dudng cuoi la: 

4 


_ s _ s 
v 4 4v 4 160 


Thai gian oto di ca quang dudng s la : 

s s s 

t — 1 1 + ta + t3 + t.i = — + - + -+ 

80 120 240 

Van toe trung binh cua oto la : 

S 480 or) . 

vtb = - = -= 32 km/h 

t 15 


s 

hSO 


15s 

480 


Dap so : vrn = 32 km/h 

&iu 2 . !0. Luc 6 h mot xe may khdi hanh tir TP Ho Chi Minh di Bien 
Hoa vdi vdn toe 20 km/h. Cung luc do m0t xe van tai khdi hdnh tCr 
Bien Iloa ve TP Ho Chi Minh vdi van toe 30 km/h. Khoang edeh tCr 
TP Ho Chi Minh tdi Bien Hda la 50 km. Chon goc toa do Id TP Ho 
Chi Minh, chieu dirang hudng tCr TP Ho Chi Minh di Bien H6a. 

a) Lap phuang trinh tpa d0- thdi gian cua hai xe tren. 

b) Vo do thi toa dp - thdi gian cua hai xe tren cimg he true (x,t). 

c) Dita vao do thi toa do - thdi gian de xdc dinh toa do vd thdi diem 
ma hai xe gdp nhau. 

Htfdng dan giai 


Ta co: 


tu = 6 h; x T p hcm = Xo ^ 0 
X Bi#n H6a = Xq = 50 km 

Phuang trinh toa do- thdi gian cua xe mdy: 

Xi = x 0 + v, (t - to) 

=> x, = 20 (t - 6) (km) 
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Phuong trinh toa dp- thdi x 

gian cua xe tai: 

x 2 = x 0 ’ - v 2 (t - to) 

=> x 2 = 50- 30 (t - 6) (km) 

Ve do thi toa do - thdi gian cua 30 

hai xe tren hinh 2.5. 

Dpa vao do thi toa do - thdi 
gian ta co toa do va thdi diem 
ma hai xe gflp nhau la: TP 

xm = 20 km 
tM = ty + 1 h = 8 h 

Dap so: a. x, = 20(t- 6) ( km); b. x 2 = 50 - 30(t - 6) (km) 

Xm = 20 km; t M = 7 h 

BAI 3. CHUYEN DONG ThAnG BIEN DOI DEU 

A/ Hl/CJNG DAN TRA Ldl CAC CAU HOI CO BAN 

3. f. Viet cong thufc tinh van to'c tdc thdi cua mQt vat chuyen dong 
tai mot diem tren qul dao. Cho biet yeu cau ve dp ldn cua cfic dai 
lufpng trong cong thufc dd. 

Ihfdng dan Ira Icfi 

As 
V ~ Al 

Trong do: At > 0 

Neu chat diem chuyen dong theo chieu di/ang thi: 

As > 0 => v > 0 

Neu chat diem chuyen ddng theo chieu di/ong thi: 

As < 0 => v < 0 

3. 2 . Vec to van toe tai mot diem cua mot chuyen dpng thftng dope 
xdc dinh nho the nao? 

Hifdng dan Ira Wi 

Vec to van toe tai mot diem cua mot chuyen dong thftng la mot vec to co: 

• Goc dat tai mot diem tren vat. 

• Hodng trung vdi hodng cua chuyen dong. 

• Do dai bieu dien do ldn van to'c (toe dp) chuyen dong theo mot ti 
xich chon trOdc. v = - 
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*2** 2.3. Chuyen (Jong thing nhanh dan deu, cham dan deu la gi? 

Tra li/i 

Chuyen dong thang nhanh dan deu la chuyen dong co: 

• Qui dao la doong th^ng. 

• Co van toe tang deu theo thdi gian. 

• Co vec to gia toe a cung chieu vdi vec to van toe v. Co do Ion a la 
mot hang so doong neu chon chieu doong la chieu chuyen dong. 

* Chuyen dong thing cham dan deu la chuyen dong co: 

• Qui dao la doong thang. 

• Co van toe giam deu theo thdi gian. 

• Co vec to gia toe a ngooc chieu vdi vec to van toe v. Co do ldn a 
la mot hang so am neu chon chieu doong la chieu chuyen dong. 

Cdu 3. 4. Viet cong there tinh van toe ciia chuyen dong thing nhanh, 
cham dan deu. Noi ro dau ciia cac dai loong tham gia vao phoong 
trinh do. 

HifOng dan tra lifi 

Cong there tinh van toe cua chuyen dong thing nhanh, cham dan deu: 

v = v D + at 
Trong do: t > 0 

* Trong chuyen dong thing nhanh dau deu: a cung phoong, chieu vdi v . 
Tefc la: a.v > 0 

• Neu v.lt chuyen dong theo chieu doong: v > 0 va a > 0 

• Neu vat chuyen dong theo chieu am: v < 0 va a < 0 

* Trong chuyen dong thing cham dau deu: a cung phoong, ngooc 
chieu vdi v . 

Tufc la: a.v < 0 

• Neu vat chuyen dong theo chieu doong: v > 0 va a < 0 

• Neu vat chuyen dong theo chieu am: v < 0 va a > 0 

3.5. Gia toe ciia chuyen dong thing nhanh, cham dan deu co dSc 
diem gi? Gia toe dooc tinh bing don vi n4o? Chieu cua vec to gia toe 
cua c.ic chuyen dong nay co dac diem gi? 

Hifdng dan tra lifi 

Gia toe cua chuyen dong thang nhanh, cham dan deu co dSc diem: 

La dai loong vec to a cung phoong chieu vdi vec to van toe v neu 
chuyen dong nhanh dan deu va cung phoong, ngooc chieu vdi vec to 
van toe v neu chuyen dong cham dan deu. 

* Co do ldn a la mot hing so thoa: 
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• Trong chuyen dpng thing nhanh dau deu: v > 0 thi a > 0; v < 0 thi a < 0. 

• Trong chuyen dong thing cham dau deu: v > 0 thi a < 0; v < 0 thi a > 0. 
3. 6. Viet cong thufc ti'nh quang dudng di dupe cua chuyen dong 

thing nhanh, chim dan deu. Noi ro dau cua cac dai lupng tham gia 
vao phuung trinh d6. Quang dudng di dupe trong cic chuyen dong niy 
phu thuoc vio thdi gian theo ham so dang gi? 

Hitting dan Ira Itii 

Cong thufc txnh quang dudng di dupe cua chuyen dpng thing nhanh, 

at 2 

cham dan diu: s = v 0 t + — 

2 

Dau cua cic dai lupng tham gia vao phuung trinh: Chon chieu duong 
la chieu chuyen dpng: t > 0; s > 0 

Trong chuyen dong thing nhanh dau deu: v > 0 thi a > 0. 

Trong chuyen dpng thing cham dau deu: v > 0 thi a < 0. 

Quang dudng di dupe trong cac chuyen dong nay phu thupc vao thdi 
gian theo him so dang tarn thufc bac hai, c6 do thi li dudng Parabol. 

3. 7. Viet phuung trinh chuyen dong cua chuyen dpng thing nhanh, 
chim dan deu. 

Hitting dan tra Itii 

Phuung, trinh chuyen dong cua chuyen dpng thing nhanh, cham 


dan deu: x = x 0 + s = Xo + vo.t + 


at 


04* 3. 3. Thiet lap cong thufc ti'nh gia toe cua chuyen dpng thing bien 
doi deu theo vin toe va quang dudng di dupe. 

Hitting dan tra Itii 
Td cong thufc: v = v 0 + at 

Suy ra: t = -—— (1) 


Mat khic: s = v 0 t + 


The (1) vio (2): s = v 0 ^ 


( 2 ) 


f \2 

V -V, 


a 


=> s = 


v 2 - V* 


a 2 2a 

Hay: v z - v 0 2 = 2as 
3. 9. Chon cau dung 

A. Gia tdc cua chuyen dong thing nhanh dan deu bao gib cung Idn 
hon gia tdc cua chuyen dong thing cham din deu. 
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13. Chuyen dong thang nhanh dan deu co gia tb’c 1cm thi co van toe ldn. 

C. Chuyen dong thang bien doi deu co gia toe tang, giam deu theo 
thdi gian. 

D. Gia toe trong chuyen dong thang nhanh dan deu co phtfong, chieu 
va do ldn khong doi. 

Dap an: D 

gdu 3. fO. Chon cau tra ldi dung 

Trong cong there cua chuyen dong thang nhanh dan deu: v = v 0 + at 
A. v luon luon di/ong. B. a luon luon duong. 

C. a luon cung da'u vdi v. D. a luon nguoc dau vdi v. 

Dap an: C 

&iu. 3. tt. Chon cau tra ldi dung 

Cong there nao dddi day la cong there lien h£ giefa van toe, gia toe va 
di/dng di cua chuyen d6ng thang nhanh dan deu? 

A. v + vo = J 2as B. v 2 + v 0 2 = 2as 

C. v - vo = \/2as D. v 2 - v 0 2 = 2as 

Dap an: D 

B/ HUdNG DAN GIAI CAC BAI TAP CO BAN 

&iu 3. /. Tai mot diem M tren di/crng di, dong ho toe do cua mOt xe may 
chi 36 km/h. Tinh trong khoang thdi gian 0,01 s xe di di/oc quang 
duerng bao nhieu? 

Tom tdt 

v = 36 km/h = 10 m/s; At = 0,01 s; As = ? 

Ihfdng dan giai 
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fau 3. 2. Do thi van toe - thdi pan cua mot vat chuydn dong co danh nhir 
hinh 3.1. Lap cong there tinh \ an toe ter.- thdi chuyen dong cua vat. 

Hi (ting dan giai 

Td hinh 3.1 ta co: 

t 0 = 0: v„ = 3 m/s 
t = 10 s: v = 8 m/s 

Ap dung cong thde: 

v = v 0 + a(t - t„> 

v - \ 8-3 , 2 

a = -- =-= 0.5 m/s 

t-t„ 10 

Cong thde tinh van toe tdc thdi chuyen dong cua vat la: 
v = 3 + 0,5t ( m/sI 

3.3. Hinh 3.2 la do thi van toe - thdi gian cua mot thang may 
trong 4 s dau tien ke tir luc xuat phat. 

a) Xac dinh gia toe cua thang may. 

b) Tinh quang dtfdng thang may di dupe trong giay thd nhat. 

Hitting dan gidi 


a) TCr hinh 3.2 ta cd: 
t 0 = 0: v 0 = 0 m/s 
t = 1 s: v = 0.6 m/s 

t , ( 

Ap dung cong there: 

v = v 0 + a(t - tj ( 

Gia toe chuyen dong cua thang may la: 

2 


v (m/s) A 
0,6 


a = 


v - v 


l-l 


0,6 . „ . . 
= = 0,6 m/s 

I 



—* 

jl 





— ■ 



■ 




Zt 
























- 


1 













I 













I 













ZL 












ZIZ 













tl 












Tl 
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-1- 

-1-1 


at' 


Hinh 3.2 


t(s) 


b) Ap dung cong thde: s = v„t + — 

4m 

Quang dddng thang mAy di dupe trong giay thd nhat 14: 
at 2 0.6.1 2 

s = — =-= 0,3 m 

2 2 

Dap so: a) a = 0,6 m/s 2 ; b) s = 0,3 m 

3. 4. Mdt xe dap dang di thang vdi van toe 3 m/s bong hAm phanh 
di chain dan deu. Mdi giay van toe giam 0,1 m/s. 


a) Hay tinh van toe cua xe sau khi ham phanh dupe 10 s. 
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b) Tinh quang duPng xo dap di dupe tCr luc ham phanh den luc dPng 
lai han. 

Dung cong thufc v 2 - v 0 2 = 2as de kiem tra ket qua thu dupe trong cau b). 

Tom tdt 


t 0 = 0: v 0 = 3 m/s 
At = 1 s: Av =- 0,1 m/s 


a) t = 10 s: v =?; b) v = 0: s =? 

Hu'cfng dan gidi 

a) Ap dung cong thufc: a = — = —— =- 0,1 m/s 2 

At 1 

f 

Ap dung cong thufc: v = v 0 + at = 3 - 0,1.t ( m/s) 

Van toe cua xe sau khi ham phanh dupe 10 s: 
v = 3 - 0,1.10 = 2 m/s 

Quang duPng xe dap di dupe tir luc ham phanh den luc dutag lai hftn: 

y 

ar 

s = Vo t + — 

<u 


m . v-v„ 0-3 0.1.30 

Trong do: t =-- = - = 30 s => s = 3 . 30-= 45 m 


a - 0.1 2 

b) Dung cong thufc v 2 - v c 2 = 2as de kiem tra ket qua ta c6: 


v 2 — v" 0-3 2 

s = -- - = 45 m 


2a 


2 .(- 0 . 1 ) 


Dap so: a) v = 2 m/s; b) s = 45 m; c) s = 45 m 
3. 5. Mot doan tPu rdi ga chuyen dong thfing nhanh dan deu. Sau 1 
phut doan tau dat den van toe 40 km/h. 

a) Tinh gia toe cua doan tPu. 

b) Tinh quang duPng ma tau di dupe trong 1 phut do. 

c) Neu tiep tuc tang toe nhu vay thi sau bao lau nufa tau se dat van 
toe 60 km/h. 

Tom tat 


v„ = 0; v, = 40 km/h = 11 ^m/s; tj = 1 phut = 60 s 

a) a = ?; s = ? 

b) v 2 = 60 km/h = 16 — m/s; t = ? 
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Hifdng dan giai 

a) Ap dung cong thdc: v, = v 0 + at] 

Gia toe cua tau Id: a = ——— = 0,185 m/s 2 

t, 

Quang diidng ma do&n t&u di di/cfc trong 1 phut do: 

at 2 at 2 

s = v 0 t! + = 333,3 m 

b) Ap dung cong thdc: v 2 = V! + at 2 

Thdi gian de doan tku dat di/ac van toe 60 km/h la: 

t 2 = - 2 1 = 30 s 

a 

Dap so: a) a = 0,185 m/s 2 ; s = 333,3 m; b) t 2 = 30 s 
&iu 3. 6. M<H 6 to dang chay thing diu vdri v&n toe 40 km/h bong tftng 
ga chuyen dong nhanh din deu. Ti'nh gia toe cua xe biet ring sau khi 
chay difpc quang dtidng 1km thi 6 to dat v&n toe 60 km/h. 

, Tom tdt 

1 2 

v 0 = 40 km/h =11- m/s; v = 60 km/h = 16 - m/s; s = 1 km = 1000 m 
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Hifdng ddn giai 

Ap dung cong thdc: v 2 - v 0 2 = 2as 

v 2 — V 2 o 

Gia toe cua xe la: a = -- = 0,077 m/s 2 

2s 


Ddp so: a = 0,077 m/s 2 
3. 7. M6t doan t&u dang chay vdi vSn toe 40 km/h thi ham phanh 
chuyen d$ng thing ch§m dan deu de v&o ga. Sau 2 phut t&u ddng lai 
a san ga. 

a) Tinh gia toe cua do&n tau. 

b) Tinh quang dirbng m& tau di dime trong thcfi gian ham phanh. 

Tom tdt 


v 0 = 40 km/h = 11 ^ m/s; v = 0; t = 2 phut = 120 s 


a) a = ?; b) s = ? 


Hifdng dan giai 

f 

a) Ap dung cong thde: v = v 0 + ,at 
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v — v S <% 

Gia toe cua tau 14: a = -- =-— m/s" 

t 54 

b) Quang dudng ma doan tau di dime trong thdi gian h4m phanh: 

s = v 0 t + = 666,6 m 

2 2 

Dap so: a) a = m/s 2 ; b) s = 666,6 m 

54 

&iu 3. 3. Mot xe may dang di vdi van toe 36 km/h bdng ngudi lai xe 
thay co m<?t edi ho trade mat each xe 20 m. Ngifdi ay phanh gap va xe 
den sat mieng ho thi dirng lai. 

a) Tinh gia toe cua xe. b) Tinh thdi gian ham phanh. 

Tom tdl 

v 0 = 36 km/h = 10 m/s; s = 20 m; v = 0 
a) a = ?; b) t = ? 

Hif&ng dan gidi 

a) Ap dung cong there: v 2 - v 0 2 = 2as 

v : — v 2 

Gia toe cua xe la: a = -- =- 2,5 m/s 

2s 

Ap dung cong thufc: v = v 0 + at 

b) Thdi gian ham phanh: t = -—= 4 s 

a 

Dap so: a) a =- 2,5 m/s 3 ; b) t = 4 s 

C/BAITAP LUY^N TAP 

3. 9. Tai mOt thdi diem t 0 tren dtfdng di, dong ho toe dp cua mot xe 
6 to chi 54 km/h. Sau do 10 giay dong ho chi 72 km/h 

a) Hay tinh trong khoang thdi gian 0,1 s ke td thdi diem t 0 xe di dape 
quang di/dng bang bao nhieu? 

b) Tinh gia toe xe. 

T6m tdl 

t 0 = 0: v 0 = 54 km/h = 15 m/s 

At = t - t 0 = 10 s: v = 72 km/h = 20 m/s 

a) At' = 0,1 s: As = ?; b) a = ? 

Hifdng dan giai 

a) Ap dung cong thufc: v = — 

At 
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Quang di/dng xe di difdc trong khoang thdi gian At' = 0,1 s U: 
As = v. At’ = 15.0,1 = 1,5 m 


* 

b) Ap dung cong thde: a = 


v - v 


t -t. 


20-15 

10 


= 0,5 m/s : 


Dap so: a) As = 1,5 m; b) a = 0,5 m/s ‘ 

(?da 3. W. Do thi van toe - thdi gian cua mot chuyen dong co dang nhir 
hinh 3.3. 

a) Neu tinh chat chuyen dong cua vat. 

b) Viet cong thde tinh van toe tdc thdi dng vdi do thj do. 

c) Dira vao do thi xac djnh van toe cua vat a thdi diem t = 5 s. So 
sanh vdi ket qua tinh toan. 

d) Tinh quang dddng vat di dddc trong 10 s dau tien. 

Tom tSl 


t 0 = 0: v 0 = 10 m/s 
t = 10 s: v = 2 m/s 

a) Tinh chat chuyen dong?; b) cong thde van toe tdc thdi? 
c) t = 5 s: v = ?; d) t = 10 s: s = ? 

I lifting dan gidi 

a) Vat chuyen dong cham dan deu. a , . . 

' b v 0 iv(m/s) 

b) Ta co cong thde tinh van toe: 1Q- 

v = v 0 + at 8 •+ 

_ \t 

.2 


a = -—— =- 0,8 m/s : 
t 


Vay cong thde tinh van toe dng 
vdi do thi do la: 

v = 10 - 0,8t ( m/s) 

c) Td do thi ta thay, d thdi diem 
t = 5 s: v = 6 m/s 

So sanh vdi cong thde: 

v = 10- 0,8 .5 = 6 m/s 

d) Ap dung cong thde: s = v 0 t + -— 


6-E 


4 ^ 


2 -£ 




N 


s 




X 


m 


O 2 4 6 8 10 

Hinh 3.3 


t(s) 
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Quang duPng vat di dupe trong 10 s dau tien la: 

0 , 8 . 10 ' 


s = 10 . 10- 


= 60 m 


Dap so: a) Cham dan dcu; b) v = 10- 0,8t ( m/s) 

c) v = 6 m/s; d. s = 60 m 

3. //. Mot xe chcr hang chuyen dong nhanh dan deu vPi van toe dau 
v„ = 15 m/sva gia toe a = 1 m/s J . Tinh: 

a) Van toe cua xe khi no di them dupe s = 200 m. 

b) Quang di/Png xe di dupe trong 5 s sau do. 

I luring dan gidi 

a) Ap dung cong thOfc: 

v 2 - v 0 2 = 2as => v = + 2as = 25 m/s 

b) Quang dufrng xe di dope trong 5 s sau do la: 

=> s = v 0 t + —^ = 87,5 m 


Dap so: a. v = 25 m/s; b. s = 87,5 rn 
&du 3. 12 . Mot vat chuyen dong bien doi deu tren true Ox vdi gia toe a = 
- 5 cm/s’. (J thoi diem ban dau to = 0 vat 6 toa dp x () = 3 cm vai van 
toe dau v„ a- 4 cm/s. Hay xac dinh: 

a) Vj tri eiia vat sau 5 s va quang di/Png vat di dope trong khoang 
thdi gian do. 

b) Van toe cua vat sau 4 s. 

Ilriring dan gidi 

a) Phuong trinh chuyen dong cua vat: 

2 

X = X„ + v 0 t + =3- X = 3- 4t- 2,5t 2 ( cm; s) 

Vi tri cua vat sau 5 s la: x 5 = 3- 4 . 5- 2,5. 5“ =- 79,5 cm 
Quang difpng vat di difpc trong khoang thdi gian do la: 
s = I x 0 - x ( ,I = I -79,5 - 3! = 82,5 cm 

b) Phuong trinh van toe cua vat: v = v tl + at =- 4- 5t ( cm/s) 

Van toe cua vat sau 4 s: v 4 =- 4 - 5 .4 =- 24 cm/s 

Dap so: a. x 3 =- 79,5 cm; s = 82,5 cm; b. v., =- 24 cm/s 
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(2*m. 3. t3. Mpt van dpng vien dien kinh tang toe td v§n toe 3 m/s len 
van toe 5 m/s trdn quang dudng dai 100 m. Ti'nh: 

a) Gia toe trung binh cua ngddi do. 

b) Thcri gian ngufri do chay tren doan duerng n 6 i tren. 

Hifctng dan giai 

a) Gia toe trung binh cua ngddi dd: 

v 2 -v 2 - S 2 -3 2 

a = —- L = -= 0,08 m/s 2 

2s 2.100 

b) Thai gian ngddi dd chay tren doan dddng noi tren: 

v 2 = vi + at 

=* t=^I=^l=25s 

a 0,08 


Dap so: a) a = 0,08 mis 2 ; b) t = 25 s 
3. t4. Do thi vdn toe - thdi gian cua chuyen dong cua mot thang 
may cd dang nhd hinh 3.4. 

a) Neu ti'nh chat chuyen dong va xdc djnh gia toe ciia thang mdy 
trong td giai doan. 

b) Tinh quang dddng md thang mdy di dddc trong moi giai doan. 

Hifctng dan giai 

a) Ti'nh chat chuyen d 0 ng cua thang may trong td giai doan: 


• Giai doan dau: v 0 j = 0; Vj = 3 m/s; ti 

Ap dung cong thde: vj = v 0 i + ajti 

Gia toe cua thang mdy trong 
giai doan dau la: 

a, = V| ~ V|)| = 0,6 m/s 2 

=> Chuyen dpng th^ng nhanh 
dan deu vdi a! = 0,6 m/s 2 

• Giai doan gida: 


= 5 s 



v 2 = v 02 = Vj = 3 m/s; t 2 = 15 s 


Hinh 3.4 


Gia toe cua thang mdy trong giai doan gida la: 
a 2 = hS V = o m/s 2 
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=> Chuyen (long thAng deu vch a 2 = 0 m/s 2 
• Giai doan cuoi: 

Vo:, = v 2 = 3 m/s; v ; , = 0; t 3 = 5 s 
Gia toe cua thang may trong giai doan cuoi la: 

a, = h r V — =_ 0,6 m/s 2 

t, 


=> Chuyen dpng thAng cham dan deu vdi a 3 =- 0,6 m/s 2 
Tinh quAng di/dng ma thang may di dirac trong moi giai doan: 
• Giai doan dau: 


b) Ap dung cong thde: Sj = v oI t, + 


a,t 


ri 


Quang di/dng ma thang mAy di diipc trong giai doan dau la: 
Si= - 1 - 1 = 7,5 m 


• Giai doan gitfa: 

Ap dung cong thtife: s 2 = v o2 t 2 

Quang dildng ma thang may di diiac trong giai doan gida la: 
s 2 = 3 . 15 = 45 m 

• Giai doan cuoi: 


Ap dung cong thufc: s 3 = v o3 t 3 + 



Quang di/dng mA thang mAy di dupe trong giai doan cuoi 1A: 

s 3 = 3.5- — ^ = 7,5 m 
2 

Dap so: a, a, = 0,6 m/s 2 ; a 2 = 0; a 3 =- 0,6 m/s 2 
s, = 7,5 m; S 2 = 45 m; s 3 = 7,5 m 


BAI 4. SI/ ROl DO 

A/ HOdNG DAN TRA Ldl CAC CAU HOI CO BAN 

4. r. Yeu to nAo anh htrang den sir roi nhanh, chAm cua cac vAt 
khAc nhau trong khong khi? 

Tra M 

Nguyen nhAn 1A do sdc can cua khong khi tAc dung len cAc vat khAc 
nhau la khAc nhau. 
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4.2. Neu loai bo dope arh hodng cua khong khi thi cac vat se roi 
nho the nao? 

I ni liti 

Khi do cac vat se roi to do. 

4.3. So roi to do la gi? 

7 rci I(fi 

So roi cua cac vat trong chan khong chi dodi tAc dung ciia trong lpc 
goi la so roi tp do. 

&iu 4. 4. Neu cac dAc diem cua sp rc/i tp do. 

Ira lui 

+ Phoong cua chuyen dong roi to do la phoong thAng dPng. 

+ Chieu cua chuyen dong roi la chieu to tren xuong dodi. 

+ Chuyen dong roi tp do la chuyen dong thang nhanh dan deu vdi gia 
toe a= g. 

&iu 4. 5. Neu dinh luat ve gia toe roi tp do: 

Tai mot noi nhat dinh tron trai dat cac vat deu roi tp do vdi cung 
mot gia toe g. 

&iu. 4. 6. Viet cong thPc tinh van toe va phoong trinh chuyen dong cua 
sp roi tp do. 

Trd lifi 

+ Cong thPc tinh van toe: v = gt 

+ Cong thPc tinh quang doong h di dope trong thdi gian t: h = ^ gt” 

&<iu 4. 7. Chuyen dong cua vat nao dudi day se dope coi la chuyen dong 
roi tp do neu dope tha r<ti? 

A. Mot cai la cay rung. B. Mot spi chi. 

C. Mot chiec khfln tay. D. Mot mau phan 

Dap an: D 

&iu 4. 2. Chon can tra Idi dung 

TrOdng hop nao dodi day co the coi la sp roi tp do: 

A. Nem mot hon soi len cao. 

B. Nem mot hon soi theo phoong nAm ngang. 

C. Nem mot hon soi theo phoong xien goc. 

D. Tha mot hon soi roi xuong. 

Dap an: D 
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&iu 4. 4. Chon cau tra ldi dung 

Tha mot hon da tit dp cao h xuong dat. Hon da roi trong 1 s. Neu tha 
hon da tC/ dp cao 4h xuong dat thi thdi gian roi cua hon da la: 

A- 4 s B. 2 s 

('• n/2 s D. Mot dap so khac. 

Giai 

Ap dung cong thufc: 

hi = h = ; h 2 = 4h = g ~' 

h 2 t) 2 

=> h, = t, 2 = 4 ° ta =2 tl = 2 s 


Dap an: B 

B/ Hl/CJNG DAN GIAI CAC BAI TAP CO BAN 

4. f. Mot vat nang roi tCr dp cao 20 m xuong dat. Tinh thdi gian roi 
va van toe cua vat khi cham dat. Lay g = 10 m/s 2 . 

Giai 


Ap dung cong there: h = ^ gt 2 
Thdi gian roi: => t = = 2 s 


Van toe vat luc cham dat: v = gt = 20 m/s 

Dcip so: t = 2 s; v = 20 m/s 
&U 4. 2. Tha mpt hon da roi td mieng mot gieng can xuong den day. 
Sau 4 s ko td luc bat dau tha thi nghe tieng hon da cham vao day 
gieng. Tinh do sau cua gieng. Biet van toe truyen am trong khong 
khi la 330 m/s. Lay g = 9,8 m/s 2 . 

Giai 


Goi t, la thdi gian roi cua vien da; 


la thdi gian truyen am. Ta co: 


t 2 = 4 - t] 

h = i gt, 2 = 4.9.t, 2 (1) 


h = 330.1. = 330.(4 - t,) (2) 

Td (1) va (2) suy ra: 4,9t, 2 + 330.^ - 1320 = 0 
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Giai phoang trinh bdc hai ta dope: 

t, = 3,79 s (nhan); tj = -71,13 s < 0 (loai) 

The vao (1) ta co dp sau cua gieng: h = 70,4 m 

Dap so: h = 7 0,4 m 

{?du 4.3. Tha mot hon soi td gac cao xuong dat. Trong giav cuoi cung 
hon soi rai dope quang dodng 15 m. Tinh do cao cua vi tri tha hon 
soi. Lay g = 10 m/s 2 . 

Giai 

Goi t = thdi gian h6n soi roi tif gac co dp cao h xuong don dat. 

h’ = quang dudng vien soi rcri dope trong thdi gian (t - 1) giay 
dau tien. 

Ta co: 

h = ~ gt 2 : h’ = ^g(t - l) 2 

— — 

Theo de bai: Ah = h- h’ = ^g[ t 2 - (t - l) 2 ) = 15 m 


2t - 1 = 3 => 


t = 2 s 


1 


Do cao h td vi tri tha soi la: h = ~ gt 2 = 5t 2 = 20 m 


Dap so': h = 20 m 


a BAI TAP LUYEN TAP 


04m 4. 4. Mot trai tao rung td tren cay co do cao h = 5 m so vdi mat dat 
xuong mpt gieng sau can node mat 4 s. Lay g = 10 m/s 2 . 

a) Tinh do sau cua gieng. 

b) Tinh van toe cua trai tdo luc qua midng gieng va luc cham day gieng. 

HMng dan giai 

a) Goi dp sau ciia gieng la h'. Ap dung cong thufc: 

h + h' = -gt 2 = 80 m h' = 80 - h = 75 m 
2 

b) Van toe v r cua trai tao luc cham day gieng: 

v c = gt = 10 . 4 = 40 m/s 

Van toe v ni cua trai luc qua mieng gieng: v r 2 - v m 2 = 2gh' 

=> v m = y]vl - 2gh' = V40" -2.10.75 = 10 m/s 

Dap so: a) h’ = 75 m; b) v c - 40 m/s; v m = 10 m/s 
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Gdu 4. 5. Tha hai vat roi to do dong thdi td hai do cao hi * h 2 . Diet rang 
thdi gian cham dat cua vat thd nhat gap ba lan cua vat thd hai. So 
sanh h, vdi h 2 va van toe cham dat vdi v 2 cua hai vat. 

Hifdng dan gidi 


Ap dung cong thde: 
hi = 

=> ^4= 9 

h, t; 

Ap dung cong thde: 


, 1 
h 2 = - gt 2 ‘ 


v, t. 

V| = gti; V 2 = gt 2 => — = — = 3 

V 2 12 

- h± 

Dap so: ~ =9; =3 

h 2 v 2 

4. 6. Ngudi ta tha lan ldot hai vien soi a cung mot do cao h nhdng each 
nhau mot khoang thdi gian 0,5 s. Lay g = 10 m/s". Tinh: 
a) Khoang each gitfa hai vien soi khi vien thd nhat roi ddac 2 s. 

1>) Biot van toe cua hai vien soi luc cham dat la 30 m/s. tinh do cao h. 

llifdng dan gidi 

a) Ap dung cong thde: 

hi=-gtj 2 ; h 2 = gt 2 2 

Khi vien soi thd nhat roi ddoc thdi gian tj = 2 s, thi vien thd nhat 
roi duoc thdi gian: 

t 2 = 2 - 0,5 = 1,5 s. 

Khoang each giOfa hai vien soi khi vien thd hai roi doge 2 s: 

Ah = h, - h 2 = i g(ti 2 - t 2 2 ) = 8,75 m 

1 2 


h) Ap dung cong thde: h = — gt 


v, = v 2 = v = gt 


=> t = — 
g 


v 


h = — = 45 m 
2g 


Dap so: a) Ah - 8,75 m; b) h = 45 m 
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<£*« 4. 7. Mpt vat rai tii do td mot do cao h. Biet ring trong ba giay cuoi 
cung vat rai daac quang dudng 90 m. Tfnh: 

a) Thdi gian rai cua vat. 

b) Van toe cua vat luc cham dat. Lay g = 10 m/s 2 . 

Hi/c/ng dan giai 

a) Goi t = thdi gian vat rai td do cao h xuong den dat. 

h’ = quang dudng vien soi rai dupe trong thdi gian (t -3) giay 
dau tien. 

Ta co: 

h=igt 2 ; h'= ig(t-3) 2 

«— L. 

Theo de bai: 

Ah = h- h’ = - g[ t 2 - (t - 3) 2 ] = 90 m 

=> 6t - 9 = 18 

Thdi gian rai cua vat t = 4,5 s 

b) VSn to'c cua vat luc cham dat: 

v = gt = 10.4,5 = 45 m/s 

D6p so: a) t - 4,5 s; b) v = 45 m/s 
4. 7. M6t vat daac ban td mot do cao ho = 33,5 m so vdi mat dat len cao 
theo phiiang thing ddng vdi van toe dau v 0 = 9,8 m/s. Lay g = 9,8 m/s\ Bo 
qua liic can cua khong khi. 

a) Tinh do cao ldn nha't iso vdi mat dat) ma vat co the dat di/ac. 

b) Sau bao lau vat lai di qua diem ban. 

c) Xdc dinh thdi gian td luc ban tdi luc cham dat vd van to'c luc cham dat. 

Hitcfng dan giai 

a) Dp cao Ion nhat vat dat ddpc la luc vj = 0. Goi h’ la khoang each td 
diem ban den vi tri cao nhat ma vat dat ddpc. Ta co: 

v 3 

V! 2 - v 0 2 =- 2gh’ => h’ = — = 4,9 m 

2g 

Dp cao ldn nhat (so vdi mat dat) md vat cd the dat difpc Id: 
h max = h 0 + h’ = 38,4 m 

Neu bo qua life can cua khong khi thi thdi gian t 2 td luc bin den 
luc vat rai xuong di qua diem bin gap hai lan thdi gian ti td luc 
bin den luc dat do cao ede dai. Ma: 

v i = v 0 — gti = 0 => ti = — = 1 s => t 2 = 2ti = 2 s 

g 
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b) Sau 2 s vat lai di qua diem ban. 

Goi t. } la thoi gian tCr luc vat roi qua diem ban xuong den mat dat; v 2 
la van toe luc vat rai qua diem ban, v^ la van toe luc cham dat, ta co: 
v 2 = v 0 = 9,8 m/s 
lit 2 

= v 0 t 3 + —- = h 0 = 33,5 m 

=> 4,9t 3 2 + 9,8t 3 - 33,5 = 0 

t 3 = 1,8 s ( nhan); t 3 = - 3,8 s( loai) 

Vay thcii gian tif luc ban den luc vat cham dat la: 
trd = t 2 + t 3 = 2 + 1,8 = 3,8 s 

c) Van toe vat luc cham dat: 

v c ., = v 2 + gt 3 = 9,8 + 9,8 . 1,8 = 27,44 m/s 
Dap so: a) h max . = 38,4 m; b) t 2 =2 s; c) t ctl = 3,8 s; v c j= 27,44 mis 

BAl 5. CHUYEN DONG TRON DEU 

A/ HUdNG DAN TRA LCJl CAC CAU HOI CO BAN 

&iu 5. t. Chuyen dong tron deu la gi? 

I lifting dan Ira li/i 

Chuyen dpng tron la chuyen dong co qui dao la mpt duerng tron va 
vat di dupe nhCfng cung tron bang nhau trong nhUng khoang thcri gian 
bang nhau bA’t ki. 

gdu 5. 2. Neu nhiifng dac diem van toe dai cua chuyen dpng tr6n deu. 

Htiling dan trd li/i 

Dac diem vec t a van toe dai v cua chuyen dong tron deu: 

Co phtfemg luon tiep tuyen vpi diidng tron qui dao tai diem dang xet. 

Co chieu hudng theo chieu chuyen dong c6 dp ldn v khong doi va tinh 

bbi cong thUc: v = — 

At 

Cdu 5. 3. Toe dO g6c la gi? Toe do goc dupe xdc dinh nhu the nao? 

!lifting dan Ira li/i 

Toe do goc o) la dai lupng do bang goc ma ban kinh qui dao OM quet 
dupe trong mpt don vi thPi gian va dupe xdc dinh boi cong there: 

Aa 

a) = — 

At 

Trong do: Aa = goc ma ban kinh qui dao OM quet dupe trong thdi 
gian At. 
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£?<»« 5.4. Viet cong thuc lien he gida van toe dai va toe do goc trong 
chuyen dong tron deu. 

I lifting dan Ira Itii 

v = Rcj 

&iu 5. 5. Chu ki cua chuyen dong tron deu la gi? Viet cong thde lien he 
giOfa chu ki va toe do goc. 

Ilifting (Ian Ira Itii 

Chu ki T cua chuyen dong tron deu la thdi g:an de vat chuyen dong 

di het mot vong. T = — 

0) 

5. 6. Tan so cua chuyen dong tron deu ia Viet cong thde lien he 
gitia chu ki va tAn so. 

I lifting dan Ira Itii 

Tan so cua chuyen dong iron deu la so vong ma vat di diioc trong 
mot giay. 

T 2k 

&Lu 5. 7. Neu nhdng dAc diem va viet cong thde tinh gia toe trong 
chuyen dong tron deu. 

Hitting dan Ira Itii 

DAc diem cua gia toe cua chuyen dong tron deu: 

luon hudng ve tam cua qui dao chuyen dong non goi la gia l6c htidng him. 
Co do ldn la mot hAng so. 

A v v * 

Cong thurc: ii = — ; ai„ = — = R«o 2 

A! K 

5. f. Chuyen dong cua vAt nao dudi day la chuyen dpng trdn deu? 

A. Chuyen dong cua mot con lac dong h6. 

B. Chuyen dong cua mot mAc xich xe dap. 

C. Chuyen ddng cua cai dau van xe dap doi vdi ngiidi tren xe, xe chay deu. 

D. Chuyen dong cua cai dau van xe dap doi vdi in At dufrng, xe chay deu. 

Dap dn: C 

Cdu 5. 9. Chon cau dung 

A. Van toe dai cua chuyen dong tron deu phu thuoc vao ban kinh qui dao. 

B. Van toe goc cua chuyen dong tron deu phu thuoc vAo ban kinh qui dao. 
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(’. Clia toe hi/ifng tam phu thuoc vao ban kinh qui dao. 

D. Ca ba dai li/png tren khong phu thuoc vao ban kinh qui dao. 

Dap an: D 

&du 5 to. Chon cau sai 

Chjyen dong tron deu co ede d&c diem sau: 

A. Qui dao la dtidng tron. 

B. Vec to van toe dai khong doi. 

(’. Toe do goc khong doi. 

1). Vec to gia toe luon hudng vao tam. 

Dcip an: B 

B/ HU6NG DAN GIAI CAC BAI TAP CO BAN 


S /. Mot quat may quay vdi tan so 400 vong/phut. canh quat dai 0.8 
rn. Tmh van toe dai, toe do goc cua mot diem d dau canh quat. 

Tom tdt 
20 

f = 400 vong/phut = — vong/s 


R = 0,8 m 

v = ?; o) = ? 


Ihf&ng dan giai 


0 , 0 20 40a 

<•> = 2af = 2a . — = - rad/s 

3 3 


v = R. (-> = 0,8 . 


40 a 


= 33,5 m/s 


407i 

Dap so: co- ^ rad/s; v = 33,5 mis 

S. 2. Banh xe dap co daang kinh 0,66 m. Xe dap chuyen dpng thdng 
ddu vdi van toe 12 km/h. Tinh van toe dai, toe do goc cua mot diem 
tren vanh banh doi vdi ngufti ngoi tren xe. 

Tom idt 


d = 0.66m R = 0,33 m 
v = 12 km/h = 3,33 m/s 
v‘ = ?; (t) = ? 

I lifting dan giai 

Doi vdi ngifdi ngoi tren xe mpt diem tren vanh banh thde hien 
chuyen dong tron d4u. Vqn toe dai cua diem do la quang dudng banh 


39 



xe l&n dirge trong 1 s. Do d6: v’ = v = 3,33 m/s 

Toe do g6c cua diem d6 14: co = — = 10 rad/s 

R 

Dap so: co = 10 rad/s; v = 33.3 m/s 
5.3. M6t dong ho treo tirbng co kim phut dai 10 cm va kim gift dai 
8 cm. Cho rSng cac kim quay deu. Ti'nh van toe d&i, toe do goc cua 
cua diem dau hai kim. 

Tom tdt 

R p h = 10 cm = 0,1 m 
R gl - 8 cm = 0,08 m 
v P h = ? (o P h = ?; v gl = ? co p = ? 

Hif&ng dan giai 

Van toe dai cua dau kim phut la quang dirong ma dau kim phut di 
dirge trong 1 s. Do d6 dirge tinh bang ti so chu vi cua vong tron qui 
dao do dau kim phut vach ra vdi chu ki quay cua kim phut. 


= = = 1.745.10- 4 m/s 


T ph 3600 3600 

Trong d6: 

Tph = thbi gian dau kim phut quay 1 vong = 1 h = 3600 s 
Van to'c goc cua kim phut la: co ph = —— = 1,745. 10 ^ rad/s 

R ph 

Tirong tg, v$n toe dai cua dau kim gib la quang dirong ma dau kim gib 
di dirge trong 1 s. Do do dirge tinh bang ti so chu vi cua vong trbn qui 
dao do dau kim gib vach ra vdi chu ki quay cua kim gig. 


V<1 = SlL = -- R £L. = 2^08 = l 164.10"* m/s 
* T gi 12.3600 12.3600 

Trong d6: 

T gl = thdi gian dau kim gib quay 1 v6ng = 12 h = 12.3600 s 

Toe do goc cua kim phut lb: co gl = — = 1,455. 10 4 rad/s 

R s. 

Dap so: v ph = 1,745. KT* m/s; cOp h = 1,745. 10T 3 rad Is 
Vgi = 1,164.10 s m/s; co gi = 1,455. 10T 4 rad/s 
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(?-du 5. 4. Mot diem ndm tren vanh ngoai cua mot lop xe may each true 
banh xe 30 cm. Xe chuyen dong thang deu. Hoi banh xe quay ba* 
nhieu vong thi so chi tren dong ho toe do cua xe se nhay mot so dng 
vdi 1 km. 

Tom ttit 


H = 30 cm = 0,3 m; v = const; s = 1 km = 1000 m 
n = ? vong 

llifting dan giai 

Quang dirdng xe di dirge khi banh xe quay dirge 1 vbng bang chu vi cua 
banh xe. Vay so vong quay cua banh xe khi xe di dirge 1 km (so chi tren 
dong ho toe do cua xe se nhay mpt so Cmg vdi 1 km) la: 


n = — = —-— = 530,5 vong 
C 27tR 


Dap so: n = 530,5 vong 

C<iu 5.5. Mot chide tau thuy neo tai mot diem tren duong xich dao. Hay 
tinh van toe goc va vdn toe dai cua tau thuy doi vdi true quay cua 
Trai Dat. Biet ban kinh cua Trai Da’t la 6400 km. 

I lifting dan giai 

Khi Trai Dat tg quay mot vong xung quanh n6 het thdi gian la 1 
ngay. Vay chu ki quay cua tau thuy neo tren dirdng xich dao quanh 
true Trai Dat trung vdi chu ki quay cua Trai Dat va bang: 

T = 1 ngay = 24 . 3600 = 86400 s 
Van toe goc ciia tau thuy quanh true Trai Dat la: 

o) = — = —— = 7,27. 10 5 rad/s 
T 86400 

VAn toe dai cua tau thuy quanh true Trai Dat Id: 

v = R<o = 6400 ,10 3 .7,27. 10~ 5 = 465,3 m/s 

Dap so: eo= 7,27. 10~ 5 rad Is; v = 465,3 km/s 

C/BAI TAP LUYEN TAP 

5. 6. Mot em be ng6i tren chieu du quay dang quay tron deu tren 
mAt phiing ndm ngang vdi toe do 6 vong/phut. Biet khoang each td 
cm be den true quay la 3 m. 

a) Tinh van toe dai, toe do goc chuyen dgng cua em be. 

b) Tinh gia toe hddng tarn tac dung len em be. 
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Tonilot 


H = 3 m 


n = 6 vong/phut = ^ vong's 

a) v = ?; to = ?; b) a (1 . = ? 

11 u'o'ns dan gidi 

Chu ki chuyen dong tron cua em be la: T = — = 10 s 

n j 

10 

— ^ TT 

Toe do goc cua chat diem la: io = = rad ? = 0.628 rad's 

. b T 5 

Van toe dai cua chat diem la: 

v = R. co = 3 . r = — nt's = 1,885 m/s 
5 5 

Gia toe hudng ram cua chat diem la: 

a 3n , ,, 

a = v. to = _ . =1.18 ms" 

Dap so: a) to = 0,628 rad's; v = 1,885 m/s; b) a - 1,18 mis' 
gdu 5. 7. Mot dla dSc dong chat c6 dang hinh tron banh ki'nh It dang 
quay tr6n deu quanh true cua no. Biet thill gian quay het 1 vong la 2 
s. IlAy so sanh van toe dai va toe do goc cua hai diem A va B nam 
tren cung mot di/dng klnh cua dla Biot rang diem A nftn tron vanh 
dia, diem B ndm tr jng diem giQa tarn O cua vong tron vai vanh dia. 

Tom tal 

T = 2s; OA = R; OB = y 


CO A = ? cob; Va : = ’’ Vh 


Huong don gidi 


Ta co: 


2n 


T a = T„ = T = 2 s => <o A = co H = co = "~ sK rads 


Mat khac: 

v A = Ka<-'a = R,\«; 


V|» = RbCOb = IV- 


=2 

V B R 


Ijt C'.A 

Dap so: (o,\ - (On = (o = = n rcul/s; =2 
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&ia 5. X. Chieu dai ciia chiec kim giay cua mot dong ho dai gap 1,2 lan 
kim phut, cua no. Hoi van toe dai ciia dau kim giay gap may lan van 
toe dai ciia kim phut? 

Hitting dan gidi 

Goi Ri, v lf T, lan lupt la chieu dai kim giay, van toe dai va chu ki 
cua dau kim giay. 

Goi R 2 , v 2 , To lan lupt la chieu dai kim phut, van toe dai va chu ki 
ciia dau kim phut. 

Ta co: 

R, = 1,2R Z 

T, = 1 phut = 60 s; T 2 = lh = 3600 s 
Van toe dai ciia dau kim giay va kim phut dupe tinh bdi cong thUc: 


v, = 


2tcR, 2tiR, 


T, 


v 2 = 




\ = =72 

V, R, T, 


v 


Dap so: ^ = 72 
V 2 

5. <?. Ban kinh ciia dla xe dap la Ri = 9 cm; ciia lip xe la R 2 = 4 cm 
va ciia banh xe la R 3 = 33 cm. Mot ngUPi dap xe chay tren mpt dudng 
n5m ngang vPi van toe khong doi v = 14,4 km/h. Tinh: 

a) Toe do goc ciia banh xe doi vPi ngudi di xe. 

b) V;it toe dai ciia mot diem tren vanh lip doi voi true banh xe. 

c) Toe do goc va tan so quay cua dla (theo don vi vong/phut) 

7'oni tdt 

R] = 9 cm; Ro = 4 cm; R 3 = 33 cm 

v = 14,4 km/h = 4 m/s 

a. 0*3 = ? b. v 2 = ? c. (o, =? fj = ? 

Ihtdng dan gidi 


, V v 

a) Tan si) quay ciia banh xe: f 3 = — =-= — 

C 2ttR, 271.0,33, 

Toe dp goc ciia banh xe doi voi ngUdi di xe: 

(03 = 27if 3 = 12,13 rad/s 

Khi xe chuyen dong lip xe va banh xe co van toe goc bang nhau: 
(02 = o ) 3 = 12,13 rad/s 

Id Van toe dai ciia mot diem tren vanh lip doi voi true banh xe: 
v-i =R 2 .(o 2 = 4 . 12,13 = 48,52 cm/s 


— a: 1,93 vong/s 
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Khi xe chuyen dong lip xe va dla xe mdc vdo xich xe nen co van 
toe dai bang nhau: V! = v 2 = 48,52 cm/s 


c) Toe do goc cua dla xe: o>i = 



48,52 

9 


= 5,39 rad/s 


Tan so quay cua dla xe: fj = — = = 0,86 v6ng/s = 51,5 vong/phut 

2n 2n' 

Dap so: a) 0)3 = 12,13 rad/s; b) v 2 = 48,52 cm/s 
c) coi = 5,39 rad/s; f, = 51,5 vong/phut 


BAI 6. TINH TUPNG DOI CUA CHUYEN DONG 
CONG THtfC C0NG VAN TOC 


A/ HUCfNG dAn tra lPi cac cau HOI CO BAN 


t^du 6. f. Neu mot vi du ve tinh tuong doi cua qul dao chuyen dong. 

Tra lefi 

Khi xe dap chuyen dong tren dudng thi dau van xe co qui dao tron so 
vdri hp qui chieu gan tren xe, nhung co qul dao la dudng phufc tap so 
vdi hp qui chieu gan tren mat dat. 

Cdu 6. 2. Neu mpt vi du ve tinh Wong doi cua van toe chuyen dong. 

Tra li/i 


Cay coi duoc coi la ddng yen so vdi mat dat nen co van toe bang 
khong, nhung so vdri cac hanh tinh khac nhu Mat Trdi, Mat Trang... 
thi lai dang chuyen dong nen co van toe khac khong. 

Cd* 6.3. Trinh bay cong thde cong van toe trong trudng hop cac chuyen 
dong cung phtremg, cung chieu va (cimg phuong va nguoc chieu) 

Tra li/i 

• Trudng hop ede chuyen dong cung phuong chieu 

v = v’ + V 

• Trudng hop ede chuyen dong cung phuong, nguoc chieu (van toe 
tUOng doi v’ cung phuong, ijgUpc chieu vdi vdn toe kdo theo V ) 

Iv |= |v’|— |v| 

(2d* 6. 4. Chon cau khdng dinh dung 
Ddng 0 Trdi Dat, ta se tha'y: 

A. Mat Trdi ddng yen, Trdi Dat quay xung quanh Mat Trdi. Mat 
Trdng quay xung quanh Trdi Dat. 

B. Mat Trdi va Trdi Dat ddng yen. Mat Trdng quay xung quanh Trdi Eat. 
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(M.it Trdi ddng yen. Trai Dat va Mat Tr&ng quay xung quanh Mat Trdi. 
|) Trai Dat dCfng yen. Mat Trdi va Mat Trang quay xung quanh Trai Dat. 

Dap an: D 

&ia 6. 5. Chon dap so dung 

Mot chid’c thuyen buom chay ngdpc dong song, sau 1 gib di duqc 10 


km. Mot khuc go troi theo dong song sau mot phut troi dddc 


100 

— m. 
3 


Van toe cua thuyen buom so vdi nddc la: 

A. 8 km/li B. 10 km/h 

C. 12 km/h D. Mot dap so khac. 

Hitting dan gidi 


Goi: v = van toe cua thuyen so vdi bd song, 
v' = van toe cua thuyen so vdi dong nddc. 
V = van toe cua dong nddc so vdi bd song. 
Ta c3: v = v'+ V => v' = v- V 

Tror.g do: V = m/s = 2 km/h 

v = 10 km/h 
Vi: v T1 V nen: 

v’ = v + V = 10 + 2 = 12 km/h 


Dap an: C 

fa.u 6. 6. Chon dap so’ dung 

Mpt hanh khach ngoi trong toa tau HP, nhin qua eda so thay toa tdu 
ND ben canh va gach lat san ga deu chuyen dpng. Toa t&u chuyen 
donp doi vdi san ga la: 

A. Tau ND 

B. Tau HP. 

C. Ca hai toa tau deu chuyen dpng. 

D. Cac ket luan tren deu khong dung 

Dap dn: D 

B/ HUONG DAN GIAI CAC BAI TAP CO BAN 


6. t. Mot con thuydn chay ngdpc dong song vdi vdn toe 20 km/h; nddc 
cha\ vdi van toe 2 km/h. Tinh van toe cua con thuyen doi vdi nddc. 

Tom tdl 

v.huy6n- ba = v I2 = 20 km/h; v naac . M = v 32 = 2 km/h; v l2 1 i v„ 


'•13 =? 
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Ilu'&ng dun gidi 

Taco: v,, = v,,+ v,, = v |? - v J2 
Vi: v,, Tiv„nen van toe ciia thuyen doi vdi ni/dc: 
v 13 = v 12 - (- v 23 ) = 20 + 2 = 22 km/h 

Dap so: v t3 = 22 km/h 

&ut 6. 2. Mot 6 to A chay deu tren mot dirong thSng vdi van toe 40 
km/h. Mot 6 to B duoi theo 6 to A vdi van toe 60 km/h. Xdc dinh van 
toe cua oto B doi vdi 6 to A va cua 6 to A doi vdi 6 to B. 

Tom tat 

Va = 40 km/h; v B = 60 km/h; v A TT v u 
VBA = ?; Vab = ? 

Ilifdng dan gidi 

Ta co: v H = V bA + v A V BA = v B - v A 

Chon chieu duong la chieu chuyen dong cua hai 6 to. 

Vi: v A ttv u nen: 

V B a = v B - v A = 20 km/h 
Tircrng tir 

= V AB + v„ =o V AB = v A - v n 
Vi: v A ttv B nen: 

V A b = v A - v It =- 20 km/h 

Dap so: V nA = 20 km/h; V An =- 20 km/h 
gd* 6. 3. A ngoi tren mot toa tau chuyen dong vdi van toe 15 km/h dang 
rdi ga. B ngoi tren mot toa tau khac chuyen dong vdi van toe 10 km/h 
dang vao ga. Hai difdng tau song song vdi nhau. Tinh van toe ciia B 
doi vdi A. • . 

Tom tat 

v A = 15 km/h; v B = 10 km/h; v A ti v B 
v ba =? 

Ildv/ng dan gidi 

Chpn chieu dirong la chieu chuyen dong ciia B. Ta co: 
v B = V DA + v A ^ V UA = Vg— v A 
Vi: v A T1 v„nen: 

V BA = v B + v A = 25 km/h 

Dap so: V UA = 25 km/h 


46 



C/ BAI TAP LUYEN TAP 

g-du 6. 4 Hai 6 to A va B chav tren cung mot doan d rung vdi van toe 30 
km/h va 40 km/h Ts'nh van toe eiia 6 to A vdi 6 to B trong hai 
tri/crn' hop sau: 

a) Ha 6 to chuyen dong cung chieu nhau. 

b) Ha. 6 to chuyen dong nguuc chieu nhau. 

Tom tilt 


v A = 30 km/h; v B = 42 km/h 
a) v A ft v u : V AB = ? 


b) v 


a. • 

i * 



Giai 

Te co: v, =v n + V U( => V %H - v A - v„ 

a) Kli v A Tt v„: V AH = v A - v B I = 12 km/h 

b) Kl i v A Ti v„: V AB = i v A + v u I = 72 km/h 

Dap so: a. V AB = 12 km/h; b. V AB = 72 km/h 
&Ja 6. i. Mot do may di xuoi dong td ben A den ben B each nhau 15 
km. "'di B. do may ddng lai don khach mat 15 phut, roi lai di ngUOc 
dong td B ve A. Biet van toe cua do may doi vdi dong nude la 27,5 
km/h Van toe cua dong nude so vdi bd song la 2,5 km/h. Tinh tong 
thcri dan do may di va ve gida hai ben. 

Tom Idf 


AF> = 15 km ; At = 15 phut = 0,25 h ; v = 27.5 km/h ; v’ = 2,5 km/h 
t = ? 


Giai 


Goi t- la thdi gian <16 mav di xuoi dong id A den B, ta co: 

t, . . 0,5 h 

v + v’ 27.5 + 2,5 


G)i t - la thdi gian do may di ngude dong id B ve A, ta co: 


u- .11.. . 1 b.o.#h 

v-v' 27.5-2.5 5 


Tibi gian do may thde sir di ve tren khoang dddng AB la: 
t' = ti + t_> + \t = 0,5 + 0,(5 + 0,25 = 1.35 h 


Dap so: t' = 1,35 h 

&&u e5. i. Mot eanb di xuoi dong nddc lu ben A tdi ben B hel 2 h. con 
ne-u li nguuc dong lu B ve A hot 3 h. Biet van toe cua dong nude so 
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vdi bd song 5 km/h. Tinh van toe cua cano so vdi d6ng node va quang 
diidng AB. 

Tom idt 

tj = 2 h ; t 2 = 3 h ; v’ = 5 km/h ; v =? ; AB =? 

Hitting dan giai 

Goi v la van toe cua cano so vdi dong node, v’ 1A van toe cua dong 
node so vdi bd song. 

Khi di xuoi dong nude td A den B, ta c6: 

AB = (v + v’)tj = 2.(v + v’) (1) 

Khi di ngi/qc dong nude tCr B den A, ta c6: 

AB = (v- v’lta = 3.(v- v’) (2) 

Til (1) va (2) =5 2.(v + v’) = 3.(v- v’) 

Van toe cua cano so vdi dong nude la: 

v = 5v’ = 5.5 = 25 km/h 
Quang dudng AB la: 

AB = (v + v*)ti = (25 + 5) 2 = 60 km 

Dap so : v = 25 km/h ; AB = 60 km 

BAI 7. SAI SO CUA PHEP DO CAC DAI Ll/QNG VAT LI 

A/ Hl/dNG DAN TRA Ldl CAC CAU HOI CO BAN 

&tu 7. t. Phdp do ede dai luong vat li la gi? 

Tra Itii 

Phep do mQt dai luong vat li la phep so sanh no vdi dai luong cung 
loai cluoc qui Ude ldm don vi. 

7. 2. H? don vj SI la gi? 

Tra Itii 

H? don vi do SI la h? thong cac don vi do cac dai luong vat li qui 
djnh thong nhat tren the gidi va dp dung tai nhieu node. 

&iu 7.3. The nao Id sai so h? thong? Sai so ngau nhien cua phep do? 

Tra Itii 

* Sai so h$ thong 

Sai so h? thong la sai so do ede ddc diem cau tao ciia cac dung cu do 
gay ra. 
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* Sai so ngan nhien 

I .a sai so do dieu kien lain thi nghiem hay do chu quan ciia ngifdi lam 
thi nghiem gay ra. Sai so ngau nhien 
— = AA, + AA 2 + ..■■AA n 
n 

0du 7. 4. Gia tri trung binh ciia mot dai li/tfng la gi? 

Tra Itii 

Gia tri trung binh cua mot dai Itfong A: 

A 8 Wv.l*. 

n 

Trong do: 

A„ = gia tri cua dai luqng A d lan do thd n. 

7. 5. Sai so tuyet doi, sai so ti doi cua phep do la gi? 

Tra Ufi 

* Sai so tuy?t doi cua phep do 

Sai so tuyet doi cua phep do = sai so ngau nhien + sai so dung cu 
AA = AA + AA' 

Trong do: 

AA = Sai so tuy$t doi ciia phep do 

T~T AA, + A A 2 + ....AA . ,, , • 

AA = — - ---- = sai so tuyet doi trung binh = sai so 


n 


ngau r.hien 


1 


AA’ = sai so he thong gay bdi dung cu = — dp chia hay mot do chia 

nho nhat tren dung cu. 

* Sai so ti doi 


Sai so ti doi = 


Sai so tuyet doi 


Gia tri trung binh cua dai Itrqng 


. 100 % 


6A= -^.100% 
A 


7. 6. Trinh bhy each viet ket qua do ciia mot dai luqng A. 

Tra lifi 

(A-AA)<A<(A + AA) 

Hay: A = A±AA 

&iu 7 7. Trinh bay qui t5c tinh sai so cua cac phdp do gian tiep? 
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* Qui tac: 


Tra li/i 


• Sai so tuyet doi cua mot tong hay hidu thi bang tong cac sai so 
tuyet doi cua cac so hang. 

• Sai so ti doi cua mot tick hay thi/ang thi bang tong cac sai so ti doi 
cua cac thda so. 

B/ HUdNG DAN GIAI BAl TAP CO BAN 


&i<c 7. f. Dung mot dong ho do thdi gian co do chia nho nhat 0,001 s de 
do n lan thdi gian rcfi tu do ciia mot vat bat dau ti/ diem A (v A = 0) 
den die'm B, ket qua cho trong bang 7.1. 


— 

n 

t 

At n 

At’ 

i 

0,398 



2 

0,399 



3 

0,408 



4 

0,410 



5 

0,406 



6 

0,405 



7 

0,402 



TB 





a) Hay tinh thdi gian roi trung binh, sai so ngan nhien, sai so dung 
cu va sai so phep do thdi gian. Phep do nay tri/c tiep hay gian 
tiep? Neu chi do ba lan (n = 1,2,3) thi ket qua do bang bao nhieu? 

b) Dung mot thi/dc mm do 5 lan khoang each s gida hai diem All deu 
cho mot gia tri nhir nhau bang 798 mm. Tinh sai so phdp do nay 
vd viet ket qua do. 


c) Cho cong thde tinh vfin toe tai B: v = 


2s 

t 


va gia toe roi tii do: g = -y 

0d«. 7.2. Di/a vao cac ket qua do a tren va cac qui tac tinh sai so dai 
li/qng do gian tiep da hoc, hay tinh v, g, \v, ,\g va vi«‘d i ae ket qua 
cuoi cimg. 
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Huang dan giai 


a) Ta co: 



Sai so ngau nhien cua phep do: 

_ t-t. + t-l, +...+ l-t 7 

At = —---= 0,0037 (s) 


Sai so dung cu: At’ = 0,0005 (s) 

Sai so phep do then gian: At = At + At’ = 0,0042 (s) 
Ket qua do: t = t ± At = 0,4040 ± 0,0042 (s) 

Net chi do ba lan thi: 

Thci gian rc/i trung binh: t = iLLbJlli- 0,4017 (s) 

Sai so ngSu nhien cua phep do: 

_ t -t. + t-tj+ t-t, 

At -— 1 -- = 0,0042 (s) 

Sai so dung cu: At’ = 0,0005 (s) 

Sai so phep do thdi gian: At = At + At’ = 0,0047 (s) 
Ket qua do: t = t ± At = 0,4017 ± 0,0047 (s) 

Phep do nay la trite tiep. 
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b) Khoang each trung binh AB: 


s = 


Sj + s : +... + s 5 


= 798 mm 


Sai so ngau nhien cua phep do: 


As = 


s-s, + 


s-s, 


+ ... + 


s-s. 


= 0 


Sai so dung cu: 

As’= 0,50 mm 
Sai so phep do: 

As = As + As’= 0,50 mm 
Ket qua do: 

s = s ± As = 798,00 ± 0,50 (mm) 
c) Tinh v, g, Av, Ag 
Ta c6: 

v = -=- = = 3950,495 mm/s 

l 0,404 


Av = As + At = 0,50 + 0,0042 = 0,5042 mm/s = 0,50 mm/s 
=> v = v ± Av = 3950,50 ± 0,50 ( mm/s) 


Ta c6: 



2s _ 2.798 

(tf " (0.404) 2 


= 9998,453 mm/s 2 


Ag = As + 2At = 0,50 + 2.0,0042 = 0,5084 mm/s 2 = 0,51 mm/s 2 
g = g ± Ag = 9998,45 ± 0,51 mm/s 2 


Dap so: a) t = 0,404 s; At = 0,0037 s; At ’ = 0,0005 (s); 
At = 0,0042 (s); t = 0,4017 ±0,0047 (s); 

b) As = 0,5 mm; s = 7 98,0 ±0,5 (mm) 

c) Av = 0,5 mm/s; v = 3950,5 ± 0,5 ( mm/s) 

Ag = 0,51 mm/s 2 ; g = 9998,45 ± 0,51 mm/s 2 


3 


52 



CHCfONG II: DONG LCfC HOC CHAT DIEM 

BA1 9. Ll/C - CAN BANG Ll/C TONG HOP Ll/C 
VA PHAN TICH Ll/C 


A/ HliCJNG DAN TRA LOl CAC CAU HOI CO BAN 


9. f. Lqc la gi? Phat bieu dieu kien can bang ciia mot chat diem? 


Tra lc(i 


• Lire la dai laqng vecta ddc trimg cho tdc dung ciia vat nay vao vat 
khde ma ket qua la gay ra gia toe cho vat hodc lam cho vat bien 
dang. 

• Dieu kien can bang cua mot chat diem la hop lqc cua cac life tac 
dung len no phai bang khong: 

F = F, + F 2 + F, +... = 0 

&du 9. 2. Tong hqp lire la gi? Phat bieu qui tac hinh binh hanh. 

Tra Ifti 

• T6‘ng hop life la lam thay the nhieu lqc tac dung dong thoi vao cung 
mqt vat bang mot lqc c6 tdc dung giong het nhir toan b6 ede lqc a'y. 
Lqc thay the nay goi la hqp lqc. 

• Qui tdc hinh binh hanh Neu hai lqc dong qui dope bieu dien ve do 
Ion vd ve huang bang hai canh cua mqt hinh binh hanh ve tCr diem 
dong qui thi hqp lqc cua chung dope bieu dien ve dp ldn va ve 
hirpng bang dirPng cheo cua hinh binh hanh do. 

&iu 9.3. Do lan ciia hqp lqc Fciia hai hqp lqc dong quy Fivd Fiphu 
thupc vao nhdng yeu to nao. 

Tra Ufi 

Do ldn cua hqp lqc phu thuoc vdo dp ldn, phirang vd chieu cua hai 
lqc thdnh phan. 

&du 9. 4. Phan tich lqc Id gi? Neu each phan tich mpt lqc thdnh hai lqc 
thdnh phan dong qui theo hai phirang cho trade? 

Tra lifi 


* Phan tick litc: 

- Phan tich lqc Id thay the mot lqc bang hai hay nhieu lqc co tdc 
dung giong het nha lqc do. 
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- Phan ti'ch mot lire thanh hai thanh phan dong qui phai tuan theo 
qui tac hinh binh hanh. 

- Chi khi bie't mot lire co tac dung cu the theo hai phircrng nao thi 
mdi phan ti'ch life theo hai phirong ay. 

* Cdch phan tich mpt life thanh hai life thanh phan dong qui 
theo hai phUcfng eho triidc 

- TCr dau mut M (ngon) cua vec to lire F 
can phan tich ve hai diTdng thSng song 
song vdi hai phirong can phan tich cho 
trirac, chung se cat hai phirong nay tai 
cac diem A va B. Noi goc O cua vec to 
Fvdi A va B. Cac vec to OA va OB nhir 
hinh 9.1 bieu dien cho hai lire th^nh 
phan F,, F,. 

Cdtc 9. 5. Cho hai lire dong qui co do ldn bang 9 N va 12 N? 

a) Trong so cac gia tri sau day, gia tri nao la do Ion cua hop lire? 

A. 1 N B. 2 N C. 15 N D. 25 N 

b) Goc. giCTa hai lire d6ng qui bang bao nhieu? 

Tra Ufi 



Dap an: a. X C; b. 90° 

&U 9. 6. Cho hai lire dong qui c6 cung do ldn 10 N. 

Goc giCTa hai lire dong qui bang bao nhieu thi hop lire cung co do ldn 
bang 10 N? 

A.90° B. 120° C. 60° 

Ve hinh minh hoa 

Tra Ufi 

De hop lire cung c6 dd ldn bang 10 N thi ba 
lire phai tao thanh hinh thoi co goc giCTa 
chung la 60° nhir hinh 9.2. Vi vay goc giCTa 
hai lire dong qui phai bang 120°. 

Hinh minh hoa 9.3. 

Hinh 9.2 

Dap an: B 


D. 0° 



54 



&iu 9. 7. Khi dung cung ten ban mui ten 
bay khoi cung, om hay cho biet: 

a) Vat nao lam cung bien dang? 

b) Vat nao tac dung vao mui ten lam 
inui ten bay di? 

Trri Wi 

a) Vat lam cung bie'n dang la tav 
ngdoi ban cung. 

b) Vat tac dung vao mui ten lam mui 
ton bay di la day cung. 

04* 9. S’. Mot qua cau dupe treo nhu 
hinh 9.3. NhCfng vat nao tac dung lire 
vao qua cau? Hay bieu dien cac lire 
cua cac vat do. 

Tra Wi 

NhCfng vat nao tac dung lire vao qua 
cau: Qua Dat tac dung trong lire P va 
soi day trie dung lire eSng day ?. 

Bieu dien cac lire: hinh 9.3a 



Hinh 9.3 



Hinh 9.3a 


9. 9. TnTcrng hop co nhieu lire dong qui thi van dung qui tac hop lire 
nhir the nao? 


Tra Wi 


Ta sc nhom cac lire dong qui nay thanh tirng cap lire roi tong hop 
tirng cap; Sau do tiep tuc nhom cac lire tong hop cua cac cap lire 
thanh tirng cap de tong hop tiep, cd nhir the cho den khi nao chi c6n 
mot lire tong hop cuoi cung. 

B/ HH6NG DAN GIAI CAC BAI TAP CO BAN 


&du 9. /. Phan tich lire F thanh hai lire Fi va 
F: theo hai phirong OA va OB hinh 9.4. Cho 
biet do lefn cua hai lire thanh phan nay. 

F, = F 2 = F 
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Dap an: D 


&Uc 9. 2. Mot vat co trong lupng P = 20 N 
dupe treo vao mot vong nhan 0 (coi la 
chat diem). Vong nhan dupe giur yen 
bang hai day OA va OB nhu hinh 9.5. 

Biet day OA nSm ngang va hop vdi day 
OB mot goc 120°. Tim lire cang cua hai 
day OA va OB? 

Tra lifi 

Cac lpc di/pc tong hpp nhu hinh 9.5a 
Goi a la goc gitfa OP va OB ta co: a = 120 - 90 = 30 
Goi I, K, L la ede diem nhu tren hinh ve. 

Xet tarn giac OIK ta c6: 

01 



01 = OK.cosa 
P 


OK = 


cos a 


=>t =—=i° = i° N 

° U cosa S S 


Ti/ang tp OL = KI nen: => KI = KO.sina 


_ _ 40 1 20 

=> t oa = T OB .sina = N 



<120° 





0 ' 

) L 

l _ 

A 

HJjp 



OB 


Hinh 9.5a 


Dap so: T (U = , T OB = N 

9.3. Em hay dUng vao gitfa hai chid'c ban dat gan nhau, moi tay dat 
len mot ban roi dung sure chong tay de nang ngudi len khoi mat dat. 
Em lam lai nhu the vai lan, moi lar. day hai ban tay ra xa ir.pt chut. 
Hay bao cdo kinh nghiem ma em thu dupe? 

Tra lifi 

Khi hai ban dat cang xa nhau thi cang kho ndng ngudi len khoi mat dat. 


56 





C/BAI TAP LUYEN TAP 

&U 9. <r. Em hay tinh tong hop liic cua 
cac lac tren hinh 9.6 va cho biet 
phiXcmg chieu cua no. 

Biet. P, = 6 N; P 2 = 8 N P 2 

Ihfdng dan gidi 

Vi hai life vuong goc vdi nhau nen ta dp dung dinh ly Pitago de 
tinh canh huyen cua no. 

Ta co: Pf + P, 2 = P 2 => P 2 = 6 2 + 8 2 =10 2 => P = 10 N 

Phuong chieu cua hop lire P tao vdi phuong 
chieu cua liic Pi mot gdc a. vdi: 


Hinh 9.6 



P, 4 

tga = ~P^ * ~3 =• a = 53 

Dap so: P= ION; a = 53 0 

&iu 9. 5. Em hay tinh tong hop life cua ba liic nhu hinh 9.7. 

Biet. Ni = 5~ (N); N 2 = 2,5 (N); N 3 = 5 (N). bh hop vdi phuong thdng 
difng mot goc 30°; N 2 hop vdi phuong thdng dtfng mpt g6c 60 u . 

I lifting dan gidi 

Hop liic ciia ba liic d6 nhu ttren ; , 

hinh 9.7a. Tong hop liic cua cac 
life tren la: 

N = N, + N 2 + N, 

TrUdc tien ta tong hop hai luc 
Ni va N 2 trade: 

Vi Ni hop vdi N 2 mQt goc 
vuong nen tong hop liic cua ^ 
hai luc nay la: 


Nj 



Hinh 9.7 


N 12 2 = N, 2 + N 2 2 
Gdc giUa N 12 vd Ni Id: 

s 


A 

2 



N 


cos a = 


N, 5 2 J3 
N,, 


= — => a = 30" 
5 2 
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Suy ra N i2 nam tren dufcrng thang ddng va hcfp vdi N 3 mot goc 180°. 
Do do: 

N 12 -N, =5-5 = 0 => N = N, + N 2 + Nj= N u + N, = 0 


V|y tong hap cua ba lac tren bang khong. 


Dap so: N = 0 


&au 9. 6. Mot vat co khoi laang m = 5 kg 
dat ndm tren mat phang nghieng 
mot goc 30° so vdi mat dat nam 
ngang nha hinh 9.8. Hay phan tich 
trong life P tac dung len vat thanh 
hai thanh phan Pi theo phaang song 
song vai mat phang nghieng va P 2 
theo phaang vuong goc vdi mat 
phang nghieng. Tinh do ldn cua Pi, 
P 2 . Lay g = 10 m/s 2 . 



Hinh 9.8 


Hu'f'ing dun giai 


Trong lac P tac dung len vat luon 
thang ddng hadng xuong va co do ldn: 

P = mg = 5 .10 = 50 N 

Hai thanh phan P] va P 2 daac phan 
tich nha hinh 9.8a. Ta co: 

Pi =Psina = 50 .sin 30° = 25 N 

P 2 = Pcosa = 50 .cos 30° = 25^3 N 


f 


m =/b 



BAl 10. BA BINH LUAT NIU-TON 

• • 

A/ Hl/ClNG DAN TRA Ldl CAC CAU HOI CO BAN 

to. t. Phat bieu dinh luat I Niu-tan. Quan tinh la gi? 

Tra Idi 

• Neu khong chiu tac dung cua lac nao hoac neu chiu tac dung cua cac 

lac can bang, mot vat dang ddng yen se tiep tuc dang yen, mot vat 
dang chuyen dong se tiep tuc chuyen dong thang deu. 

• Quan tinh la tinh chat cua moi vat co xu hadng bao toan vdn toe ca 

ve hadng lan do ldn. 
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&<iu to. 2- Phat bieu va viet cong thde cua dinh luat II Niu-tan. 

Tra Icfi 

Gia toe cua mot vat ti Id thuan vdi lire tac dung vao vat va ti le 
nghich vdi khoi lirang ciia vat. 

a = — hay F = ma 
in 

&iu to. 3. Neu dinh nghia va cac tinh chat ciia khoi lirang. 

Tra Icfi 

Khoi lirang la mot dai lirang vo hirdng, daang khong doi doi vdi moi 
vat va to tinh chat cong. 

gdv to. 4. Trong lire va trong ldang cua mot vat la gi? Viet cong thde 
cua trong lire? 

Tra Icfi 

Trong lire la ldc cua Trai Bat tac dung vao cac vat, gay ra cho chung 
gia tee rai tu do. Do ldn cua trong lire tac dung len mot vat goi la 
trong lirang cua vat. 

Cong thde ciia trong lire: P = mg 

to. £. Phat bieu va viet cong thde cua dinh luat III Niu-tan? 

Tra Icfi 

Trong moi trddng hap, khi vat A tac dung vao vat B mdt ldc thi vat B 
cung tac dung lai vat A mot ldc. Hai lire nay la hai ldc true doi. 



to. i. Neu nhdng dac diem ciia cap ldc va phan ldc trong tdang tac 
gida hai vat? 

Tra Icfi 

Trong taemg tac gida hai vat, mot ldc goi la ldc tac dung, c6n ldc kia goi 
la ph?.n lire. CAp ldc va phan ldc co nhdng dAc diem sau day: 

• Ldova phan lure luon luon xuat hien tdng cAp. 

• Lireva phan ldc khong the can bang nhau vi chung dat vao hai vat 
khf.c nhau. 

to. 7- Mot vat dang chuyen dong vdi v^n toe 3 m/s. Neu bong nhien 
cac lu: tac dung len nd mat di, thi: 

A. Va: ddng lai ngay 

B. Va. doi hddng chuyen dong 

C. Va: chuyen dong cham dan mdi ddng lai 


59 



D. Vat chuyen dong thang deu vdi van toe 3 m/s 
Hay chon cau dung. 

Dap an: D 

to. 2 . Trong cac cau sau day, cau nao dung: 

A. Neu khong chiu lire nao tac dung thi moi vat phai dufng yen. 

B. Khi khong con lire nao tac dung len vat ntfa, thi vat dang chuyen 
dong se lap tufc ngifng lai. 

C. Vat chuyen dong daac la nhd co life tac dung len no. 

D. Khi thay van toe cua vat thay doi thi chSc chan da co lqc khong 
can bAng tac dung len vat? 

Dap an: D 

&iu 10. 9. Mot vat dang ndm yen tren mat ban nam ngang. Tai sao ta 
co the khang dinh rang ban da tac dung mot lire len no? 

Tra leri 


Vi vat co khoi lirang nen no se co mot trong lac P tac dung len vat.. Ma 

vat lai nhm yen tren mat ban chufng to co mot lac khde tac dung len vat 

da can bang vdi P. Do chinh Id liic N cua mat ban. 

&iu. to. to. Trong cac each viet cong thufc cua dinh luat II Niu-ton sau 
day, each viet ndo dung? 

A. F= ma B. F = -ma C. F = ma D - F = ma 

Dap an: C 

to. ft. Mot vat co khoi laong 8,0 kg traat xuong mpt mat phang 
nghieng nhan vdi gia toe 2,0 m/s 2 . Lire gay ra gia toe nay bang bao 
nhieu? So sanh do lan cua lac nay vdi trong laang cua vdt. Lay 
g = 10 m/s 2 . 

A. 1,6 N, nho han. B. 16 N, nho han. 

C. 160 N, lcrn han. D. 4 N, ldn han. 

Tra lifi 

Theo dinh luat II cua Niu-tan: F = ma = 8.2 = 16 N 
Trong laang cua vat: P = mg = 8,0 .10 = 80 N => F < P 

Dap an: B 

to. 12. Mot qua bong, khoi laang 0,50 kg dang ndm yen tren mat 
dat. Mot cau thu da bong vai mot lac 250 N. Thdi gian chan tac dung 
vao bong la 0,020 s. Qua bong bay di vai toe do: 

A. 0,01 m/s B. 0,1 m/s C. 2,5 m/s D. 10 m/s 
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Tra lift 


Theo dinh luat II ctia Niu-ton: 


F = ma 


a = = 500 m/s' 

m 


Toe do cua qua bong la: v = at = 500.0,020 = 10 m/s 

Dap an: D 

gdu to. t3. Trong mot tai nan giao thong, mot 6 to tai dam vao mot 6 to 
con dang chay ngUpc chieu. O to nao chiu luc Ion hon? O to nao nhan 
duoc gia toe ldn han? Hay giai thi'ch. 

Tra W 

Hai 6 to chiu lye bang nhau vi theo dinh luat III Niu-ton 6 to tai hue 
vao xe 6 to con mot lire thi cung bi 6 to con tac dung nguqc trd lai 
phan lire co do ldn bang lye do. 

6 to con se nhan difqc gia toe ldn hon vi theo dinh luat II Niu-ton: 

F = ma 

Vdi cung mot lire tac dung 6 to nao co kho'i lirong nho hon thi co gia 
toe ldn hon. 

&du fO. t4. De xach mot tui diTng thde an, mot ngirdi tac dung vao tui 
mot lire bang 40 N hirdng len tren. Hay mieu ta “phan loc” (theo dinh 
luat III) bang each chi ra: - 

a) Do ldn ciia phan lire - 

b) Hirdng cua phan lire 

c) Phan lire tac dung len vat nao? _ 

d) Vat nao gay ra phan lire nay? ^ r- 

Tra lifi P 

Tir hinh 10.1 taco: Hinh 10.1 

a) Do ldn cua phan lire: bang 40 N 

b) Hodng cua phan lire: thang ddng hudng xuong. 

c) Phiin lire tac dung len tay. 

d) Tui dung thde an gay ra phan lire nay. 

to. t5. Hay chi ra cap “lire va phan lire” trong cac tinh hudng sau day: 

a) 6 to dam vau lhanh chan dudng 

b) Thii mon hat bong 

c) Gio dap vao canh eda 
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Tra Idi 


a) 6 to dam vao thanh chan dudng: 

Lire la luc cua 6 to dat vao thanh chan difdng, con phan life la cua 
thanh chan dudng tac dung lai 6 to. 

b) Thu mon bat bong. 

Luc cua qua bong dat vao tay thu mon, con phan lire la lye cua tay 
thu mon tac dung vao bong. 

c) Gio dap vao canh eda 

Gio tac dung lye day vao canh eda, con eda tac dung phan life chan 
gio lai. 

&iu to. t6. Hay giai thi'ch tai sao xe dap con chay them dirge mot quang 
dudng nda mac du ta da ngdng dap? Tai sao khi nhay tu bac cao 
xuong ta phai gap chan? 

Tra liti 

• Xe dap c6n chay them dirge mot quang dirang nda mac du ta da 
ngdng dap la do qudn tinh. Khi ngdng dap, lgc tac dung nggng 
nhimg vat van co van toe nen do quan tinh vat tiep tuc chuyen 
dong, do ma sdt ciia banh xe vdi mat dirbng chuyen dong cua vat se 
cham dan cho den khi xe ngdng lai han. 

• Khi nhay td bac cao xuong ta phai gap chan vi luc cham dat chan bi 
mat da't chan dot ngot ddng lai, nhimg todn bo co the theo quan 
tinh tiep tuc chuyen dong, vi vay ta phai gjjp chan lai de van toe 
toan than giam td td trade khi ddng lai han. 

gdu 10. f7. Cho hai vat chiu tac dung cua nhdng lac co dp ldn bang 
nhau. Hay van dung dinh luat II Niu-tan de suy ra rang vat nao co 
khoi lagng ldn han thi khd lam thay doi vat toe cua no han, tdc la co 
mdc quan tinh ldn han. 

Tra lefi 

Goi F] la lac tac dung len vat khoi lagng mi; F 2 Id lac tac dung len 
vat khoi lagng m 2 . Theo dinh luat II Niu-tan ta co: 

Fi = m,ai 

F 2 = m 2 a 2 

Neu F, = F 2 ; mi > m 2 thi gia tdc ai < a 2 . 

Mat khac gia tdc la dai lagng ddc trang do thay doi cua van tdc cua vat. 
aj < a 2 => vat thd nhat thay doi van tdc {ham han vat thd hai, tdc la 
vat mi co mdc quan tinh ldn han vat m 2 . 
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&ui to. tf. Tai sao may bay phai chav mot quang dPong dai tren dPPng 
bang indi cat canh dupe. 

Tra lifi 

Do co the cat each len dope may bay phai dat dope van toe du ldn. 
Nhong v\ may bay co khoi lopng rat ldrt non mPe quan tinh cua no 
cung rat Ion, may bay khong the thay doi van toe dpt ngot dope. Vi 
vay may bay phai tAng toe to tP tren mot quang dPdng kha dai mdi 
dat dupe van toe can thiet. 


to. t<>. Hay giai thich tai sao a cung mot noi ta luon luon co: 


P L = iHi 
P, m, 


Tra lifi 


Ta biet: P, = m,g; P 2 = m 2 g 

Trong do g = gia toe trong trirang; O mot vi tri xac dinh g = hang 


so. Vi vay: 


P. = m,g 

P. m,g 


iHi 

m. 


£du to. 20. Hay van dung dinh luat III Niu-ton vao vi du dung bua dong 
dinh vao mot khuc go de giai thich: Dinh co tAc dung lpc vao bua khi 
dong hay khong? Neu co thi lpc do nho the nao vpi lpc tac dung cua 
bua vao dinh? 

Tra lifi 


Theo dinh luat III Niu-ton, khi bua dong vao dinh se tac dung len 
dinh rapt lpc Fi thi dinh se tac dung len bua mot phan lpc F 2 . 

F 2 cung phPong, ngppc chieu va co cung dp ldn: F 2 = F lt nhong hai lpc 
nay cc diem dAt tren hai vat khac nhau nen khong triet tieu nhau. 
Ket qua, dinh di sau xuong go, con bua bi bat len. 


B/ HL/6NG DAN GIAI CAC BAI TAP CO BAN 

10.1 Mot vat dPpc treo vao mpt 16 xo nho 
hinh 10.2. Hay chi ra cac ngoai lpc (tPc la cac 
lpc IP :ac vat ben ngoAi) tac dung vao: 

a) Vat 

b) Lo xo. 

c) He 'at - 16 xo. 



Hinh 10.2 
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Hitting dan gidi 

a) Vat chiu tac dung cua hai lye: Trong lgc P cua Trai Dat va lufc dan 
hoi cua 16 xo. 


b) Lo xo chju tac dung cua hai lgc: lgc tac dung ciia vat va liJc tac 
dung cua gia treo. 

c) He vat - Lo xo chiu tac dung cua hai lire: Trong Ide P cua Trai Dat 
va life tac dung cua gia treo. 

JO. 2. Mot 6 to co khoi logng m = 1600 kg dang chuyen dorg thi bi 
ham phanh vdi lgc ham bang 600 N. Hoi do ldn va hodng cua vecto 
gia toe ma lire nay gay cho xe? 

Hitting dan gidi 

Ap dung dinh luat II Niu-ton ta co: 

F = ma 

VI F la life ham nen hodng ngopc chieu chuyen dong cua te;; khoi 
lirang m > 0 => gia toe ahodng cung chieu F, tdc la cung phurang, 
ngi/ac chieu chuyen dong cua xe va co do ldn: 

a = -— = 0,375 m/s 2 
m 


Dap so: a = 0,3 7/5 m/s 2 
JO. 3. Mot 6 to c6 khoi logng 1500 kg khi khdi hanh doge ’.amg to'c 
bdi ldc keo ciia dpug ccr F = 2250 N trong thoi gian 15 s dau tein. Hoi 
toe do cua xe dat dirge a cuoi khoang thoi gian do vk quang clrcdng xe 
di doge trong 15 s dau tien do. Bo qua moi ma sbt. 

Hitting iltin gidi 

Ap dung dinh luat II Niu-ton ta co gia toe xe: 

a = —a 1,5 m/'s 2 

rn 

Van toe xe dat dirge b cubi khoang thoi gian do: 
v = v 0 + at 

Vi xe bat dau khoi hanh nen v 0 = 0. do do: 
v = 1,5 . 15 = 22,5 m/s 

Quang ddbng xe di doge trong 15 s dau tien do la: 
s = Vo t + — = = 168,75 m 


Dap so': v = 22,5 m/s; s = liffi,75 m 
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&iu 10 . 4. Mot qua bong co khoi logng 0,2 kg bay theo phirong ngang voi 
van toe 30 m/s den dap vuong goc voi mot bufc tuerng thftng duTng roi 
bat tro lai theo phirong cu voi van toe 20 m/s. Khoang thdi gian va 
cham vdrj tirbng la 0,025 giay. 

a) Tinh lire tac dung cua tuong len qua bong coi life nay khong doi 
trong suot thoi gian tac dung. 

b) Trong then gian va cham, tobng co chiu mpt ltfc n&o khong? Neu co 
thi lire do co tri so bang bao nhieu? C6 hirdng the nao? 

I lifting dan gidi 

» , /\v V ^ — V 

a) Oia toe cua qua bong thu diroc: a = — = - L 

Al I, -l, 

Chieu len phirong ngang, chieu dirong la chieu qua b6ng bay ra, ta 

v, + v. 30 + 20 

co: a = —- = - 

At 0,025 

Luc m:i tuOng tac dung len qua bong la: 

F = ma = 0,2 .2000 = 400 N 

Khi qua bong bay den tirong no dap vao tirdng voi mot lire 400 N 
thi ti/Ong cung tac dung lai qua bong voi mpt lire nhiT the nhirng 
ngdoc lnrcing. 

Dap so: F = 400 N 

Cl BAI TAP LUY$N TAP 


= 2000 (m / s 2 ) 


to. 5■ Ngirdi ta truyen cho mot vSt dang dufng yen mpt lire F thi sau 
0,5 giay thi vat n&y tang van toe len dirge 0,15 m/s. Neu giCr nguyen 
hifong cua lire ma tang gap bon lan dp ldn lire t£c dung v&o vat thi 
sau 2.5 giay vat co van toe la bao nhieu? 

Ihfting dan gidi 


Khi tac dung vao vat mpt lire Fi thi ta co phirong trinh sau: 

Fi = mai (1) 


Trong do: ai 



0,15-0 

0.5 


= 0,3 m/s 2 


Khi tac dung vao vSt mpt lire F 2 thi ta c6 phirong trinh sau: 

F 2 = ma 2 (2) 

Lav (11 chia cho (2) ve theo ve ta co: 

F 0,3 =>a 2 =0,3.4 = 1,2 (m/s 2 ) 


F, ma 


F, 


—- <=> — 
ma, 4F 


a. 
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Dap so: v, = 3 m/s 



o 


Van toe cua vat d thdi diem cuoi la: 

V, = v 0 ♦ a 2 t 2 = 0 + 1,2 .2,5 = 3 (m/s) 

&iu to. 6. Mot vat co khoi lirpng 
m = 1,2 kg dat tren mat ban nSm 
ngang. Tac dung Ion vat mot lire 
keo F song song vdi mat ban. 

Biet lire ma sat ciia mat ban len 
vat bang 15% trong lirpng cua 
vSt. Cho g = 10 m/s 2 . Tinh gia toe 
va tinh chat chuyen dpng cua vat 
trong hai trirdng hop sau: 
a) F k = 1,8 N b) F k = 4,2 N 

Hu'dng dan gidi 

Cdc lire tac dung vao vat dope minh hoa nho hinh 10.1. 

F ms+ N + P + F k =ma 

Chieu cac lpe tron len true toa do song song vdi mat ban va chieu 
doong la chieu chuyen dpng ta co: 

-F„, + F k = ma 

m m 

a) Gia toe cua vat khi lpe keo bang 1,8 N: 


Khi F k = 1,8 N: a = 2 


1,8-0,15.1,2.10 


1.2 


= 0 


Vi van toe dau cua vat v 0 = 0, ma a = 0 => vat van ddng yen 


b) Gia toe cua vAt khi lpe kdo bang 4,2 N: a = 


4,2-0,15.1,2.10 
1 "> 


= 2 (m / s 2 ) 


Vay khi lpe koo bang 4,2 N thi vat chuyen d<)ng nhanh dan deu. 

Dap so: a) a = 0, diing yen; b) a - 2 m/s s ; 

chuyen dpng nhanh dan deu 

tO. 6. Mot 6 to co khoi lirpng 2 tan bat dau chuyen dpng tren dirdng 
nSm ngang vdi nipt lpe kdo la 20 000 N. Sau 5 giay van toe cua xe 1A 
15 m/s, g = 10 m/s 2 . 

a) Tinh lpe can cua mat dirdng tac dung len xe. 

b) Tinh quang dirdng xe di diTpc trong thdi gian tren. 

Hu’dng dan gidi 

a) Cac lpe tac dpng vao xe: N + P + F t * F k = ma (1) 
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Chon chieu duong la chieu chuyen dong chieu (1) len true toa do ta 

co: 

-Fc + F k = ma => F r = F k - ma (2) 

Gia toe ma xe thu dugc khi chuyen dong: 


a 



15-0 

5 



Luc can cua mat duong tac dung len xe: 

F c = 20 000 - 2000.3 = 14 000 N 
b) Quang dudng xe di dugc trong thdi gian tren la: 
v 2 - v 0 2 = 2as 


2a 2.3 

Dap so: a) F c = 14 000 N; b) s = 37,5 m 


BAI 11. Ll/C HAP DAN. DINH LUAT VAN VAT HAP DAN 
A/ Hl/dNG DAN TRA LCJl CAC CAU HOI CO BAN 

&iu //. f. Phat bieu dinh luat van vat hap dan va viet cong thde cua luc 
hap dan. 

Tra Icfi 

Phat bi$u: Hai chat diem bat ky hut nhau vdi mot luc ti 1? thuan v6i 
tich cua cac khoi lugng cua chung va ti 1? nghich vcfi khoang each 
giOa chung. 

C6ng thvtc cua luc. hdp d&n: F hd = G — 1 

r z 

tt. 2. Neu dinh nghia trong tarn cua vat. 

Tra Ufi 

Trong tarn cua vat la diem dat cua trong luc tac dung len vat. 

0du ft. 3. Tai sao gia toe roi tu do va trong lugng cua vat cang len cao 
thi cang giam. 

Tra Icti 

Trong luc tdc dung len vat chinh la luc hap dan giOa vat vdi Trai dat. 
Theo dinh luat van vat hap dan, luc hap dan tac dung len vat cd khoi 

luang m khi nd d do cao h la: P = G - ? 

’ (R + h)‘ 
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Trong do: 

M = khoi li/gng Trai Bat; R = ban kinh Trai Dat. 

Mat khac: P = mg 

G\1 

Suy ra gia toe rcri ttf do duoc tinh bang cong there: g =- : —- 

(R + hr 


Cang len cao h cang tang do do g cang giam. 

Trong lirang cua vat khi dirng yen a mot do cao h cung chinh bang: 

P = nig 

non trong li/ong phu thuoc tuyen tinh vao g, g giam thi trong 
lirang giam. 

&Au. tt. 4. Mot vat co khoi lirang 1 kg. a tren mat dat co trong lirang 10 
N. Khi chuyen vat toi mot diem each tarn trai dat ‘2R (R la ban ki'nh 
Trai Dat) thi no co trong lirang bang bao nhieu? 

A. 1 N B. 2.5 N C. 5N D. 10 N 

Dap an: B 

B/ Hl/ClNG DAN GIAI CAC BAI TAP CO BAN 


&iu U. t. Hai tau thiiy, moi chiec co khoi lirong 50 000 tan a each nhau 
1 km. So sanh lire hap dan gitfa cluing voi trong Itfgng cua mpt qua 
can co khoi lirang 20 g. Lay g = 10 m/s 2 . 

A. Ldn hon B. Bang nhau. 

C. Nho hon D. Chi/a the biet. 

lltfcfng ilan giai 

Life hap dan giira chung doge tinh thco cong thufc: 


F M=G !Mi = 6,67.IO-"^ = l.67.IO-’N 


hJ 


r loot)' 

Trong lirang cun qua can: 

P = mg = 0,02 .10 = 0.2 N 

==> Life hap dan giCra hai tau thuy nho hon trong lirang cua qua can 

Dap an: C 

C*u tt. 2. TrAi Dat hut Mat 'Prang vai mot life hang bao nhieu? Cho biet 
khoang each giCfa Mat Trang va Trai Dat la R = 38.10'm, khoi luong cua 
Mat Trang m = 7,37.10 22 kg, khoi lirang ciia Trai Dat M = 6.10 24 kg? 

Trri Itfi 

GM.m 6.67.10 ".7.3710-.6.10- M 


Ta co: F hd = 


(38.10*)“ 


= 2,04.10 N 
Dap so: F hd = 2,04.10 20 A' 
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gdu tf.3. Tinh trong lirgng cua mot nha du hanh vu tru c6 khoi lirpng 
75 kg khi ngiidi do o: 
a i Tren Trai Dat (g = 9,8 m/s 2 ) 
bi Tren Mat Trang (g = 1,7 m/s 2 ) 
c) Tren Kim Tinh (g = 8,7 m/s 2 ) 

Tra lifi 


a) Trong lirgng cua nha du hanh vu tru tren Trai Dat 

P = mg = 75 . 9,8 = 735 N 

b) Trong luong cua nha du hanh vu tru tren Mat Trang 

P = mg = 75 . 1,7 = 127,5 N 

c) Trong lirgng cua nha du hanh vu tru tren Kim Tinh 

P = mg = 75 . 8,7 = 652,5 N 

C/ BAI TAP LUYEN TAP 


gd* tt. 4. M&t vat co khoi lirgng m = 4,5 kg khi a tren mat dat co trong 
lirgng 45 N. Tinh khoi lirgng va trong lirgng cua vat khi no dirge dira 
tori do cao h = 2R so vcri mat dat. Trong do R = ban kinh Trai Dat. 

Hifcfng dan gidi 

Khoi lirgng cua vat khong phu thuoc vao vi tri cua vat. Do do a dp cao 

h = 2R khoi lirgng cua vat van la: m = 4,5 kg 

Khi a tren mat dat h = 0: Trong lirgng cua vat dirge tinh boi cong there: 

Po = mg 

Voi g = GM = khoi lirgng Trai Dat; R = ban kinh Trai Dat. 

R 


Khi d do cao h = 2R so vdi mat dat: Trong lirgng cua vat dirge tinh 
boi cong thuTc: P h = mg h 


Vdi 



M 

(R + h) 2 


P h g* R 2 

P„ g (R + h) 2 



9 


Trong logng cua v£t khi no dirge dira tdi do cao h = 2R so vdi mat dat 




P 

^- = 5 N 
9 


Dap so: m = 4,5 kg; P = 5 N 
&ztt ft. 5. Hai qua cau moi qua co khoi lirgng 5 kg, ban kinh 50 cm. Hoi 
lpc hap dan giura chung ldn nhat bang bao nhieu? 

Hifcfng dan gidi 

Lgc hap dan ti le nghich vdi binh phirong khoang each. 

Do do de lOc hap dan giufa chung la epe dai thi chung phai tiep xuc 
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vdi nhau: F hd = G^~- = 6,67.10"— = 166,75.10 11 N 

Dap so: F hd = 6,67.10' 9 N 
&u* tt. 6. Hai thien the A va B hut nhau bdi mot luc 6,67.10°" N. Biet 
rang thien the A c6 khoi lucmg m = 4,472 . 10 22 kg vh gap doi khoi 
lifang thien the B. Ti'nh khoang each gitfa chung? 

HUcfng dan giai 

Luc hap dan giUa chung dupe tinh theo cong thde: 

_ „ m,m 2 

“hd ~ u p 

4,472.10 22 .^.10 22 

=> r 2 = = 6,67.10-"-^-= 10*’ 

F hU 6,67.10 15 

Khoang edeh giCfa chung Id: =>r = 10 1 " m 

Dap so: r = 10 w m 

bAi 12. LI/C bAn hoi cua lo xo. bjnh luat huc 

A/ HlfClNG DAN TRA LCJl CAC CAU. HOI SGK 

12. f. Neu nhOfng dSc diem (ve phuong, chieu va diem dat) cua luc 
d4n hoi cua: 

a) Lo xo • b) Day cao su, day thdp. 

c) Mat ph&ng tiep xiic. 

Tra lifi 

a) L6 xo: 

Phuong: song song vdi true 16 xo. 

Chiku: nguac hudng vdi chieu cua ngoai luc lam bien dang (dan 
hoac ndn) 16 xo. 

Diim d$t: tai hai dau 16 xo. 

b) Day cao su, day thdp: 

Phuong : cung phuong vdi chieu ddi day. 

Chieu: nguac hudng vdi chieu cua ngoai luc lam dan day (nen c6n 
goi la luc cang day). 

Diem d$t: tai hai dati day. 
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c) Mat phang tiep xuc: 

Pliuang: vuong goc vdi mat phang tiep xuc. 

Chieu: ngiT 0 c hi/dng vcri chieu cua ngoai lire lam mat bien dang. 
Diem dat: tai mat tiep xuc. 
t2. 2. Phat bieu dinh luat Hue. 

Tra lari 


Trong giefi han dan hoi, do ldn cua li/c dan hoi cua 16 xo ti le vdi do 
l)ien dang cua 16 xo. k|Al| 

Trong do k la do cCfng (hay he so' dan hoi cua 16 xo co dem vi la N/m 
1 - l ,j = do bien dang (d<? dan hay nen ciia 16 xo). 

1 0 = chieu dai tir nhien ciia 16 xo ( luc 16 xo khong dan, khong nen) 
t2.3. Hinh 12.1, life dan hoi cua 16 xo tac dung vao nhCfng vat nao? 
Tai sao? Hay bieu dien cac lilc do. 

Tra lefi 

-l ( a> 


:o 




I 


(b) 




_1 

1 (JWVTAJ-1 


w 

! i • 


I 


l 


Hinh 12.1 F„ • 

Hinh 12. Id 

Life dan hoi cua 16 xo tac dung vao qua cau va gia gAn 16 xo. 

• Hinh 12.1a: 16 xo khong bien dang, lire dan hoi bang khong. 

• Hinh 12.1b: 16 xo bi dan, liic dan hoi keo 16 xo co ve vi tri O. 

• Hinh 12.1c: 16 xo bi nen, lire dhn hoi keo 16 xo dan ve vi tri O. 

• Bieu dien cac luc nhir hinh 12.Id. 

B/ HUdNG DAN GIAI CAC BAI TAP CO BAN 

&Au J2. t. Phai treo mot vat co trong lirong bang bao nhieu vao mpt 16 
xo co dp ciirng k = 100 N/m de n6 dan ra diroc 10 cm? 

A. 1000 N B. 100 N C. 10 N D. 1 N 

Hifcfng dan giai 

lvhi treo vAt vao 16 xo lam n6 dan ra mpt doan Al = 10 cm = 0,1 m thi 
liic dan hoi can bang vdri trong lirong cua vat: F d h = P 
Trong lirong cua vAt: P = kl All = 100.0,1 = 10 N 

Dap dn: C 
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&Ut t2. 2. Mot 16 xo co chieu dai tu nhien bang 15 cm. Lo xo diJpc giCr co 
dinh tai mot dau, con dau kia chiu mot luc keo bang 4.5 N. Khi av 16 
xo dai 18 cm. Hoi dp cilng cua 16 xo bang bao nhieu? 

A. 30 N/m B. 25 N/m C. 1,5 N/m D. 150 N/m 

Hitting dan giai 

Ta co: F Wo = F dh = k I Al I 

Trong do: I All = ll cb - 1 0 I = 118- 151 = 3 cm = 0,03 m 

Do cilng ciia 16 xo: k = = 150 N/m 

B |A1| 0,03 


Dap an: D 

gdu 12.3. M0t 16 xo co chieu dai tu nhien bang 30 cm, khi bi nen 16 xo 
dai 24 cm va luc dan hoi cua no bang 5 N. Hoi khi life dan hoi cua 16 
xo bang 10 N thi chieu dai cua no c6 the bang bao nhieu? 

A. 18 cm B. 40 cm C. 48 cm D. 22 cm 

Hitting dan giai 

Ta c6: F n * n = F dh = klAll = 5 N 

Trong do: i Al I = I l cb - 1 0 1 = 124- 301 = 6 cm = 0,06 m 

Tuong tir: F’ d h = k I Al* I = 10 N 

|A1| 5 

=> I Al’l = 21 Al I = 2.0,06 = 0,12 m = 12 cm 

=> Ai’ = r cb -1 0 = ± 12 

l cb = lo ± 12 = 30 ± 12 => l' cb = 42 cm hay 18 cm 

Dap an: A 

&£* /2. 4. Treo m0t vSt co trong Itfong 2 N v6o mdt 16 xo, 16 xo dan ra 
10 mm. Treo mot vat khde co trong lupng chi/a biet vao 16 xo, no dan 
ra 80 mm. Hay tinh: 

a) D6 cilng cua 16 xo. b) Trong liiong chi/a biet. 

Hitting dan giai 

a) Do edng cua 16 xo: 

Khi 16 xo d vi tri can bang thi P = F d h 

<=> P = mg = kAl => k = — => k = —-— r = 200(N/m) 

Al 10.10 3 

b) Tuong tu ta co: P’ = k.Al’ = 200.80.10" 3 = 16 N 

Dap so: a. k = 200 N/m; b. P’ = 16 N 
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C/BAI TAP LUYEN TAP 

&xu !2. S. Mot 16 xo co chieu dai td nhien la 1 0 dupe treo th6ng dcfng. 
Treo vao dau dddi ciia 16 xo mot qua can khoi Idpng m = 200 g thi 
chieu dai ciia 16 xo la 30 cm. Biet 16 xo co dQ cufng k = 200 N/m. Cho 
g = 10 m/s 2 . Tinh 1 Q ? 

Ihfdng dan gidi 

Khi 16 xo 6 vj tri can bang thi P = F dh : 

<=> ms; = k.AI => A1 = = 0.01 m = 1 cm 

k 200 

Vi 16 xo hi dan ra nen chieu dai tif nhien cua 16 xo nho hern chieu dai 
luc treo vat do do: 

1 -1„ = «M = 1cm => 1 q = 1- Al = 30-1 = 29 cm 
" Dap so: l Q = 29 cm 

&iu 12. 6. Lan liipt treo vao dau 16 xo khoi Idpng mi = 300 g roi 
m 2 = 400 g thi chieu dai ciia 16 xo lan ldpt la U = 28 cm va 1 2 = 29 cm. 

a) Tim chieu dai td nhien ciia 16 xo. 

b) Tim do cdng ciia 16 xo. Lay g = 10 m/s 2 . 

I lifting dan giai 

a) Goi do bien dang ciia 16 xo khi treo vat mi 16 All va dp bien dang 
ciia 16 xo khi treo vat m 2 16 Al 2 . 

Khi treo v6t mi ta co phdcrng trinh: m,g = kAl, (1) 

Khi treo vat m 2 ta co phddng trinh: m ; g = kAl 2 (2) 

Tit (1) va (2) ta co hp phdong trinh: 1 

(m 2 g = kAl 2 

Lay (1> chia cho (2) ve theo ve ta c6: 
in, Al, _ 1, -1„ _ 3 
m 2 Al 2 1,-l„ 4 

1 0 = 41, - 31 2 = 4 . 28 - 3 . 29 =>l„ = 25cm 

b) Do cufng ciia 16 xo: 

The 1 0 vao (1) ta c6: k = -^-= - ^ 3 I ° -= 100 N/m 

1,-1 0 0.28-0.25 

Dap so: a. l„ = 25 cm; b. k = 100 N/m 
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BAI 13. Ll/C MA SAT 

A/ Hl/CJNG DAN TRA LCJl CAC CAU HOI CO BAN 

&Ut 13. 1. Neu nhufng ddc diem cua lire ma sat trUpt. 

Tra lift 

Xuat hipn d mat tiep xuc cua vat dang trUpt tren mpt be mat. 

• Co hudng ngupc vdi hudng cua van toe. 

• Co dp ldn ti lp vdi dp ldn cua ap lpc (lpc phdp tuyen). 

gdv 13. 2. HP so ma sat trUpt la gi? No phu thupc vao yeu to nao? Viet 
cong thde cua life ma sat trupt. 

Tra liti 

He so ma sat trupt p, la dai lupng phu thupc vao ban chat cua hai 
mat tiep xuc vd diipc dung de tinh lpc ma sat trvfpt. 

Cong thde: F rail = pt N . • 

13.3. Neu nhdng dac dilm cua lpc ma sat nghi. 

Tra liti 

- Co hudng ngupc vdi hudng cua lpc tdc dung song song vdi mat tiep xuc. 

- C6 dp ldn bang dp ldn cua lpc tdc dung. 

- C6 dp ldn epe dai ldn hern dp ldn cua lpc ma sdt trUpt. 

13. 4. Trong ede edeh viPt cong thde cua lpc ma sdt trupt dudi day, 
edeh viet ndo dung? 

A. Fmti =p,N B. F rasl = p,N ■ B. F^, =p,N D. F m ,i = p,N 

Dap an: D 

13.5. QuyPn sdeh ndm y§n tren mat bdn n&m ngang c6 chiu lpc ma 
sdt nghi hay khong? 

Tra Icti 

Khong. VI lpc ma sdt nghi chi xuat hipn khi cd lpc tdc dung song song 
vdi mdt tiep xuc. 

13. 6. Bieu gi xay ra doi vdi hp so ma sdt gitfa hai mdt tiep xuc neu 
lpc phdp tuyen ep hai mdt do tang len? 

A. Tdng len B. Giam di 

C. Khong thay doi D. Khong biet dupe 

Dap an: C 

<2*u !3. 7. Dp ldn cua lpc ma sdt trUpt phu thupc vdo nhCfng yeu to nao 
trong cac yeu to sau day? 

• Dipn tich tiep xuc cua khuc go vdi mdt bdn. 
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• Toe do cua khuc go. 

• Ap lire len mflt tiep xuc (liic phdp tuyen). 

• Ban chat vd cac dieu kien be mat (do nham, do sach, do kho.) cua 
• cac be mat tiep xuc. 

Em hay thuf neu cac phaong an thl nghiem kiem chdng, trong do chi 

thay doi mot yeu to con cac yeu to khac thi gidr nguyen. 

Tra lifi 

• Do ldn cua liic ma sat trdgt phu thuoc vao nhdng yeu to nhii ap liic 
len mat tiep xuc (lire phap tuyen), ban chat cua mat tiep xuc. Ta 
hay xet thi nghiem nhii trong sach giao khoa. 

• Dung mot khoi go khac co kho'i ldcfng bang khoi go tren, co be mat 
nhdn nhd khoi go tren nhdng dien tich tiep xuc co the ldn hon hodc 
nho hon. Ta thifc hien keo khoi go nay vai lan vdi m<?t van toe 
bang van toe cu. Ghi lai va tinh gid tri trung binh cua cac lan do de 
'so sanh vai luc ma sat cua khoi go cu. Ta se thay hai gia tri nay 
gan bang nhau, chufng to lac ma sat khong phu thuQC vao dien tich 
tiep xuc. 

• Van dung khoi go cu nhimg keo vat vdi nhOfng vdn toe khac nhau va 
so sanh ldc ma sdt vdi ldc ma sat cu. Ta s6 thay chung co ket qua 
gan bang nhau. Chdng to life ma sat trugt khong phu thuoc vdo vdn 
toe cua vat. 

• Dung mot khoi go khde cd khoi ltrang ldn hon khoi ltfgng cua khuc 
go tren, keo vdt vdi cung mot van toe nhii cu va so sdnh life ke 
trong hai triidng hap. Ta se thay vat nao ndng han (ap liic len mat 
tiep xuc ldn han) se co liic ma sat ldn han. Chdng to liic ma sat phu 
thuoc vao ap liic len mat tiep xuc. 

• Dung mpt khoi go khac co khoi ldong bang khoi ldgng cu khuc gd 
tren nhiing cd be matocu xi han. Sau khi dung liic ke va keo vat vdi 
mot van toe nhii cu thi thay liic keo ldn han life keo trong trddng 
hap khuc gd cu. Do do ta nhan thay be mat edng xu xi thi liic ma 
sat tnigt cang ldn. Hay liic ma sat phu thupc vdo be mat tiep xuc 
gida hai vdt. 

&ut 13. 8. Bung cho hdn bi lan tren mat sdn ndm ngang. 

a) Tai sao hon bi ldn cham dan? 

b) Tai sao hon bi lan ddqc mot doan ddong klia xa mdi ddng lai. 

Tra lifi 

Hon bi ldn cham dan vi gida hon bi va mat sdn xud't hipn liic ma sat 

ldn, liic nay can trd chuyen dong do do hon bi chuyen dpng chdm dan. 
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&&u t3. 9. So di hon bi lan dope mot doan doong kha xa mcri dPng lai la 
vi do quan tinh cua hon bi lam cho no tiep tuc chuyen dong. NhOng 
dong thdi lpc ma sat ngopc chieu vdi chuyen dong nen can trb chuyen 
dong do. Ket qua bi lan cham dan roi tP tit dPng lai. 

B/ HUdNG DAN GIAI CAC BAI TAP CO BAN 


t3. /. Mot van dong vien mon hoc cay (mon khuc con cau) dung cay 
gat qua bong de truyen cho no mot toe do dau 10 m/s. He so ma sat 
trupt gii/a qua bong va mat san bang 0,1. Hoi qua bong di dope mpt 
quang dobng bang bao nhieu thi dpng lai? 

A. 39 m B.45 m C. 51 m D. 57 m 

v 0 = 10 m/s; v = 0; p, = 0,1; g = 9,8 m/s 2 
s = ? 

Miffing dan giai 


Ta co: 

Lpc lam cho qua bong chuyen dong cham dan deu va dirng lai sau 
khi bi cay con danh vao la lpc ma sat. Do do: 


Fms = ma = p,P = p t mg => a = p,g 
Mat khac: v 2 - v 0 2 = 2as 

v 2 - v 0 2 

Vay quang dobng qua bong chuyen dong dope la: s = = 51 m 


Dap an: C 

13.2. M6t tu lanh co trong lopng bang 890 N chuyen dong thang deu 
tren san nha. He so ma sat tropt giOa tu lanh va san nha la 0,51. Hoi 
lpc day tu lanh theo phoong ngang bang bao nhieu? Vdi lpc day tim dope 
co the lam cho tu lanh chuyen dong tP nghi dope khong? 


Giai 


Vi san nha nam ngang nen N = P 
=> N = 890 N 


Vi tu lanh chuyen dong thang deu nen: 

Fmn = P 

=>F = kN = 0,51.890 = 454 N 

Vi lpc can tac dung de lam cho tu lanh chuyen dong tP trang thai 
nghi ldn hon lpc giP cho tu lanh chuyen dong thang deu nen no se 
khong chuyen dong. 

Dap so: F = 454 N 
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C/ BAI TAP LUYEN TAP 


t3. 3. Mot vat co khoi liigng m = 
2,5 kg difoc keo khong van toe dau 
tii A doc tren mot mat ban nam 
ngang dai AB = 4 m nha hinh 13.1 
bang mot lire keo song song vai 
mat ban va co do ldn F = 6 N. He 
so ma sat gitfa mat ban va vat la 
Hi = 0,2. Cho g = 10 m/s 2 . Tinh van 
toe cua vat khi tdi B. 



Hinh 13.1 


Hitting dan gidi 

Cac life tac dung vao vat diloc minh hoa nha hinh 13.1. 


F„,„ + N + P + F k - ma 


Chieu cac lire tren len true toa do song song vdi mat ban va chieu 
di/c/ng la chieu chuyen dong ta co: -F ms + Fk = ma 


Gia toe cua vat la: 

a = F k ~ F ms = F k ~M,mg ^ a = 6-0,2.2,5.10 = 
mm 2 

Van toe cua vat khi tai B la: v B 2 - v 0 2 = 2as = 2a.AB 
v B = \/2a.AB = ^2.0,5.4 = 2 m/s 


0,5 m/s 2 


f.3. 4. Mot chiec xe may keo mot khuc go 
co khoi luung la 150 kg tn/gt tren mat 
dating nam ngang co he so ma sat trtfgt la 
).ii. Khi xe may keo khuc go vai lgc keo F k 
= 300 V3 N thi khuc go tn/gt deu. Diet day 
keo hop vai phuang ngang mot gdc 30°. 
Tinh m? 

Gidi 


Dap so: Vb = 2 m/s 



Hinh 13.2 


Cac lgc tac dung vao vat di/gc minh hoa nhtf hinh 13.2. 

Khi vat tragt deu thi: F m% + N + P + F k =0 

Chieu cac lgc tren len true toa do song song vtii mat dating va 
chieu duang la chieu chuyen dong ta co: 

-F m , + Fk coscz = 0 F m , = F k cos a 
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<=> p,mg = F k cos 30° 


~ H, = 


F^cosSO 0 

mg 


300V3.v/3 

2.150.10 


Dap so: p, = 0,3 

&iv t3.5. Mpt vat tnfot deu tif dinh cua mot mat phang nghieng mot gdc a 
so vdi mat phang ndm ngang xuong den chan cua mat phang nghieng. 
Biet he s6' ma sat tren mat phang nghieng la p t = 0,5. Ti'nh a. 

Hitting dan giai 


Cac ltfc tac dung vao vat difoc minh hoa nhif hinh 13.2. 


Khi vat trifat deu thi: F m , + N + P = 0 

Chieu cdc lye tren len true toa do Oy ta co: 
N- mgeosa = 0 

=>N = mgcosa => F mi = p,N = p.mgeosa 
Chieu cac lyc tren len true toa do Ox ta co: 

-F ms + Psina = 0 => F m; = mgsina 
o p 1 mgcosa = mgsina 

=> p = S * na = tga = 0,5 => a = 26,6° 
cos a 



Hinh 13.2 


Dap so: a = 26,6 0 


BAl 14. Ll/C HUtiNG TAM 


A/ HI/6NG DAN TRA Ldl CAC CAU HOI Cd BAN 

t4. /. Phat bieu va viet cong thiife life hifdng tarn. 

Tra lefi 

Life hifdng tarn la life hay hcrp life cua cac lye tac dung vao mot vat 
chuyen dong trdn deu va gay ra cho vat gia toe hifdng tarn. 

mv' 

Cong thde life hifdng tarn: F ht =- 

14. Z. Life hifdng tarn c6 phai la mot loai life mdi nhif life hap dan 
hay khong? Neu n6i “trong vi du b” (SGK) vat chiu 4 life la P, N, 
Fmsnghi', FhinSngtAm thi dung hay sai? Tai sao? 

Tra Iifi 

• Life hifdng tarn khong phai la mot loai life mdi nhif life ha'p dan, ma 
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lire hodng tam Id hop lire ciia cac lire tac dung vdo mot vat chuyen 
dong tron deu vd gay ra gia toe hodng tam. 

• Neu noi trong vi du b) vat chiu bon lire la P, N, F msnglu i FhuangiAm 
thi sai. Thpc ra lire ma sat nghi da gay ra lire hodng tam chtir khong 
co lire hirdng tdm mdi. 

gdu 14.3. Neu mot vdi dng dung ciia chuyen dong li tam. 

Tra Wi 

• tfng dung chuyen dong li tam trong ede tro choi tdu loon sieu toe. 

• tfng dung trong cac mon the thao nhir nem dla 

• Lfng dung khi xie’c ngodi, chay xe may tren ede mang nghieng. 

&iu f4. 4. Hay giai thich cac hien tirong sau day bdng chuyen dong li tam: 

• Cho rau da rda vao ro roi vay mot luc thi rau rdo node. 

• Thung gidt quan do cua may gidt cd nhieu 16 thung nho d thanh 
xung quanh. O cong doan vdt node, van xa node md ra va thung 
quay nhanh 1dm do quan rdo node. 

Tra Wi 

• Cho rau da rda vao ro roi vay mot ldc thi rau rdo node vi khi vay ro 
rau theo mot dodng cong thi theo qudn tinh ede hat node s§ khong 
chuyen dong theo ro lam xuat hien loc qudn tinh li tam day node ra 
ngodi theo ede 16 hong cua ro rau. 

• Thung gidt quan do ciia may gidt co nhieu 16 thiing nho d thanh 
xung quanh. O cong doan vdt node, van xa node md ra va thung 
quay nhanh, loc li tam 1dm cac hat node bi day vdng ra ngodi 1dm 
cho do quan rdo node. 

{$** 14. S. Mpt vat ndm tren mdt mot ban tron dang quay tron quanh 

true cua no. Loc nao da gay ra gia toe hodng tam cho vat quay theo 

ban? Tai sao khi ban quay nhanh den mOt mdc nao do thi vdt s§ 

vdng ra khoi bdn? 

Tra Wi 

• Khi bdn quay tao ra lpc ma sat nghi gida vat vdi mdt bdn hodng 
vao tdm O (giao diem cua true quay vdi mdt bdn) da 1dm cho vdt 
quay theo bdn. Trong trodng hop nay loc ma sdt nghi Id loc hodng 
tam da tao ra gia toe hodng tam. 

• Khi bdn quay cang nhanh life hodng tam edng ldn, tdi mOt luc do 
ldn ciia loc ma sat nghi cOc dai nho hon dp ldn cua loc hodng tam 
can thie't, no khong giCf dope vat chuyen dpng trdn theo bdn nOa va 
do qudn tinh vat bj day vdng ra khoi bdn. 
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B/ HI/6NG DAN GIAI CAC BAI TAP CO BAN 

&d«. t4. t. Mpt vat co khoi liTung m = 20 g dAt a mep mot chiec ban quay. 
Hoi chi dutrc phbp quay ban vdi tan so vong ldn nhat bang bao nhieu de 
vat khong vAng ra khoi ban 9 Cho biet mat ban hinh trbn, ban kinh lm. 
Life ma sat nghi ciic dai 0.08 N. Lav g = 10 m/s' 4 ? 

Hif&ng dan gidi 

Lqc ma sat nghi dong vai tro la lqc hirdng tarn do do de ban quay ma 
vat khong bi vAng ra khoi ban thi lqc ma sAt nghi phai lan han hoAc 
bAng lire hirdng tarn can thiet. 

mv ; 


O p > P 

1 man ~ * »u/0n*(iAni 


= mrco co F 


iiimi max 


mv 2 
-= mno 


Ma: o) = 2nf F,. . = m(2nt)’r 


Tan so vong ldn nhat bang bao nhieu de va^ khong vAng ra khoi ban 
f = .15^ = .1- - = 0.318 vbng/s 


D. 9 600 N 


\ 4n z mr \ l7r0,02.1 

Dap so': f = 0,318 vong/s 
14. 2. Mpt 6 to co khoi lirqng 1200 kg chuyen dbng deu qua mot doan 
cau virqt (coi 1A cung trbn) vdi toe do la 36 km/h. HAy xac dinh Ap lqc cua 
6 to vao mAt diibng tai diem cao nhat nhu hinh 14.1. Biet ban kinh cong 
cua doan cau virqt 1A 50 m. Lay g = 10 m/s 2 . 

A. 11 760 N B. 11950 N C. 14 400 N 

Hifdng dan giui 

TO hinh 14.1a cac lqc tac dung vao 6 
to d vi tri cao nhat: 

N + P = F hl 

Chon true toa dp hadng thAng ddng 
xuong dirdi. 

Chieu h<* thde trbn len true toa do ta co: 

mv 2 

hi 



XT T-> r-1 mv 

-N + P = Phi = — 


N = mg - — = 1200.10 - —— = 9600 N 
r 50 



Hinh 14.1a 

Dap an: D 
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&iu 14.3. Mot ve tinh nhan tao quay quanh Trai Bat 6 do cao h bang 
ban kinh R cua Trai Bat. Cho R = 6400 km va lay g = 10 m/s 2 . Hay 
tinh van toe va chu ki quay cua ve tinh. 

Hitting dan giai 

Coi ve tinh chuyen dong tron deu quanh Trai dat vdi ban kinh qui 
dao b^ng: R’ = R + h = 2R 

Life htfofng tarn F- m gay ra chuyen dong tron nay cua ve tinh chinh la 
li/c hap dan giOra Trai Bat vdi ve tinh. Ma ldc hap dan nay chinh la 
trong lye tac dung len v§ tinh a do cao h. Bo do: F h , = F[,d (1) 


Trong do: F ht = m . R . 


V 


= m . 


2R 


( 2 ) 


Fhd = P», = m.g h 

M M 

g = G. R 2 ;g h = G. (R + h)Z 

R 2 R 2 


g 


^ gh = (R + h ) 2 g " (2R ) 2 8 = 4 

v 2 g 

The (2), (3) vao (1) ta dirqc: m ■ 2 R = m ‘ 4 


(3) 


Van toe cua ve tinh la: v = 



= 5 657 m/s 


2k 


Ap dung cong thde: v = R’o = R’. ,p 

2tcR' 

Chu ky quay cua ve tinh: T = = 14216,86 s = 3,95 h 

Dap so: v = 5 657 mis; T = 3,95 gift 

Cl BAI TAP LUYEN TAP 

gd* 14. 4. Mot may bay bieu dien loon tren mot qui dao tron ban kinh 
R = 500 m vdi v§n toe khong doi 540 km/h. Tinh van toe goc va gia 
to’c hd^ng tarn cua may bay. 

Hitting dan giai 
v = 540 km/h = 150 m/s 

Van toe goc cua may bay: 0 ) = — =-= 0,3 rad/s 

R 500 


Gia toe hddng tarn cua may bay: a = 


xl - 

R _ 500 


= 45(m/s J ) 


Dap so: co = 3 rad/s; a = 45 m/s' 
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&i<4. t4. 5. Mpt dla quay deu quanh true qua tarn O vPi van toe juay 150 
vPng/ phut. 

a) Ti'nh van toe goc vA chu ki quay. 

b) Ti'nh vAn tPc dai vA gia toe cua mot diem tren dla each tarn 1) cm 

Hiidng dan giai 
180 18 

n = 150 (vpng/phut) = —— = — = 3 (vong/giay) 

60 6 

a) Van toe goc: to = 2nn = 2n.3 = 6 x (rad/s) 

Chu ki quay: T = — = —(s) 

n 3 

b) Van toe dAi: v = w. R = 6 n . 0,1 = 0,6 n (m/s) 

Gia toe hi/dng tarn a h , = — = = 36 (m/s 2 ) 

. R 0,1 

Dap so: a. co = 6 tc rad/s; T= ~ s; b. v - 0,6^ m/s; a ht = 36 m/s 2 

t4. 6. Doan dacfng tron cua mot difong cao toe co ban kinh a 200 m 
dupe thiet ke cho xe chay vdi toe do 54 km/h. Bo qua ma sat Lay g = 
9,8 m/s 2 . 

a) Hoi goc nghieng cua mAt dudng phai bAng bao nhieu? 

b) Neu mAt dudng bAng phAng, khong nghieng thi hp so masat nghi 
gitfa xe vA mAt duPng it nhat 1A bao nhieu de xe khoi trUpt 

Hiidng dan giai 

v = 54 km/h = 15 m/s 


a) TP hinh 14.2, chon he qui chieu 
quay c 6 true quay thAng dPng, trong 
he qui chieu nAy 6 to dPng yen. 

Neu mAt duPng khong co ma sat: 

Dieu kidn can bAng: P + F q + N = 0 

Trong d6: F q = F h , = ma hl 

tga = ~ = — ( 1 ) 

P g 



a 


ht 



( 2 ) 
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Thay (2) vao (1) ta co: tga = — = ——— = 0,115 a ~ 6,5° 

gR 9,8.200 

b) Neu mSt duong co ma sat va khong nghieng thi phai tang he so 
ma sat gitfa xe vi mat duong de xe khoi trupt. Khi d 6 cac luc tac 
dung vao xe: P + N + F m , + F, ( = 0 

Trong do F, la luc quan tinh li tarn. 


Vi : N = P 


Suy ra: F q = F mi » m— < p ( ,mg 


=» Po * — = 


225 


= 0,11 


rg 200.10 
Dap so: a. a = 6,5°; b. p, = 0,11 


BAI 15. BAI TOAN VE CHUYEN DQNG NEM NGANG 
A/PHUONG PHAP GIAI 

Mot vat dupe nem theo phuong ngang tir mpt diem O d dp cao h so 
vdi mat dat vpi van toe dau v 0 . 

Chpn hp trpe tpa dp 

Chon hp true Oxy: goc O tai vi tri nem, true Ox hudng theo vecto 
v&n toe dau v ti , true Oy hudng xuong theo vecto trong life P. 

Phan tich chuyen dpng 

Chuyen dpng nem ngang co the phan tich thanh hai chuyen dpng 
thanh phan: 

Chuyen dpng theo phuong Ox la chuyen dpng thang deu vdi van toe 
dau v 0 . 

Chuyen dpng theo phuong Oy la chuyen dpng roi tp do. 

Biet hai chuyen dpng thanh phan ta suy ra dupe chuyen dpng tong 
hop (chuyen dpng ndm ngang). 

Phu’umg trinh chuyen dpng cua vpt nem ngang 
Chpn goc then gian la luc vPa nem vat. 

Chuyen dpng theo phuong ngang Ox la chuyen dpng thing deu 
a, = 0 ; v, = v OI = v 0 
x = v 0 t 
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Chuyen dong tht>o phuang thang dang Ov la chuyen dong rai ta do 
a y = g; Vy = gt 

1 

y = 2 gt 


Phaong trinh chuyen dong cua vtit: 


x = v„l 
1 , 
y= 2 gl " 


PhUctng trinh qui dqo - Qui dpo cua chuyen dqng nem ngang 

g 2 
y = 2v 0 2 x 

Qui dao ciia chuyen dong nem ngang la dating Parabol. 

Xac dinh chuyen dong tong hup 

Thtii gian chuyen dong bang thtii gian roi ta do cung do cao: 

t.M 


Tam nem xa: L = v„t = v 0 


B/ Hl/ClNG DAN TRA LCJl CAC CAU HOI CO BAN 


(Zu* tS. f. Be khao sat chuyen dong nem ngang, ta chon hp toa do 
Be-cac nhir the nao la thich hop nhat? Neu each phan tich chuyen 
dting ntim ngang thanh hai chuyen dong thanh phan theo hai true 
cua hp toa dO do 

Trti ti/i 


Be khao sat chuyen dong nem 
ngang ta chon h(> toa dp Be - cac 
nha sau cho thich hop nhat: 

Chuyen d()ng nem ngang co the 
phan tich thanh hai chuyen dong 
thanh phan theo hai true toa do 
(gbc O tai vi tri nem, true Ox hating 
theo vecto van toe dau v„, true Oy 
hating theo vecta trong lac P nha 
hinh 15.1. 



Hinh 15.1 


Khi vat M chuyen dong thi cac hinh chieu M, va M y la cac chuyen dong 
thanh phan, con chuyen dong thac cua vat la chuyen dong tong hop. 


84 



• Biot hai chuyen (lpng thanh phan ta suy ra dupe chuyen (long tong 
hop < chuyen dong nem ngang). 

tS. 2 . Viet cac phi/ong trinh cua hai chuyen dong thanh phan ciia 
chuyen dong nem ngang va cho biet tinh chat cua moi chuyen dong 
thhnh phan? 

Tra lifi 

Chuyen dong thanh phan theo true Ox la chuyen dong thAng deu vcri 
cac phUong trinh: 

a x = 0 

V x = V 0 
X = v 0 t 

Chuyen dong thanh phan la chuyen dong theo true Ov la chuyen 
dong roi tp do vbi cac phuemg trinh: 

a * = g 
v y = gt 
1 

y= 2 * 

gdv f5.3. Lap phi/ong trinh qui dao cua chuyen dong nem ngang, cac 
cong thufc tinh thdi gian chuyen dong va tarn nem xa. 

Tra Uii 

Chon goc toa do O a vi tri nem, true Ox hudng theo v„ 

True Oy thAng citing hudng xuong. 

Goc thdi gian la luc vUa nem vat. 

|x = v 0 t (1) 

PhUcrng trinh chuyen dong cua vat: 1 

y = 2 gt (2) 

Phiiong trinh qui dao cua vat: 

TCi (1) => t = —thevAo (2) 


* Y 

y = -g— (m)vdi x > 0 

2 V V 0 J 2v o 

Thdi gian chuyen dong bAng thdi gian roi tu do cung do cao: 
TCi (2) suy ra t = 



Tam nem xa: L = v 0 t = v 0 
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fS. 4. Bi A co khoi hrgng ldn gap doi bi B, cung mgt luc tai mai nha 
bi A dirge tha rcri con bi B dirge nem theo phirong ngang. Bo qua sure 
can cua khong khi hay cho biet cau nao dirdi day la dung. 

A. A cham dat trirdc. B. A cham dat sau. 

C. Ca hai cham dat cung luc. D. ChiTa du thong tin de tra lei 

Dap 4n: C 

f5. S. Hay dp dung dinh luat II Niu-ton theo moi true toa do do tim 
cac gia toe a x , a y cua hai chuyen dong thanh phan. Ket hgp vdi dieu 
kien ban dau ve van toe (vox, voy), hay xac dinh ti'nh chat cua moi 
chuyen dong thanh phan. 

Tra left 

Theo dinh luSt II Niuton ta co: 

Cac lgc tac dung vao vat la trong lgc: P = mg = tna 

Chieu theo phirong Ox ta co: 0 = ma x =>a, =0 

Chieu theo phirong Oy chieu dirong hirdng thdng dufng xuong dirdri: 


mg = ma => a y = g 

C/ HI/6NG DAN GIAI CAC BAI TAP Cd BAN 


&ut t5. t. Mgt mdy bay bay theo 
phirong ngang o do cao 10 km 
vdi toe do 720 km/h. Vien phi 
cong phai tha bom tir xa edeh 
muc tieu (theo phirong ngang) 
bao nhieu de bom roi trung muc 
tieu? Lay g = 10 m/s 2 . Ve m$t 
each gan dung dang qui dao cua 
qua bom. 

Hiidng 

Tam xa cua qua bom la: 



8 idi Hinh 15.2 


L = v 0 => L = 200 J— ^ - = 4000x75 m = 4 \/5 km 

Vay phai tha bom each muc tieu 4\/5 km. 

Hinh 15.2. ve dang qui dao cua qua bom. 

Dap so': L = 4 >/f> km 
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<£*« fS. 2. Mot h6n bi ldn doc theo mot canh cua mot mat ban hinh chd 
nhat ndm ngang cao 1,25 m. Khi ra khoi mep, no roi xuong nen nha 
tai diem each mep ban 1,5 m theo phuong ngang. Lay g = 10 m/s 2 . 
Hoi thdi gian roi cua vien bi. 

A. 0,35 s B. 0,125 s C. 0,5 s D, 0,25 s 

Tra liti 


h = 1,25 m; L = 1,5 m 
Ap dung cong thtfc: t = — = 0,5 s 

V g 


Dap an: C 

&ut tS. 3. Vdi so lieu cua bai 15.2, hoi toe dp cua vien bi luc rdi cua ban? 

A. 4,28 m/s B. 3 m/s C. 12 m/s D. 6 m/s 

Tra ltfi 


Tam n£m xa: L = v 0 t => v 0 = ~ =3 m/s 

Dap an: B 

gdu IS. 4. Hay l§p bang ede gia tri cua x va y tai ede thdi diem t = 1, 2, 
3 (s)„. va vd qul dao ciia mot vdt nem ngang. Cho biet v 0 = 20 m/s, h = 
80 m. Lay g'= 10 m/s 2 . 


Hif<ing dan giai 


t(s) 

BBSSI 

y = igt 2 = 5t a (m) 

1 

20 

5 

2 

40 

20 

3 

60 

45 

4 

80 

80 


fS. 5. Tinh thdi gian chuyen dpng vd tarn ndm xa cua vat bi ndm 
ngang theo so' lieu a bdi 15.3. 

Tra liti 


Thdi gian chuyen dong: 
(2h 
g 


t = 


2.80 


10 

2 h 


= 4(s) 


Tam nem xa: L = v 0 /— = 20.4 = 80 (m) 

g 


Dap so: t = 4s; L = 80 m 
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D/ BAI TAP LUYEN TAP 

&Uc tS. 6. Mot vAt dupe nem theo phuong ngang vdi vAn toe dau bAng v 0 
d do cao 20 m nhii hinh 15.3. Vat rai xuong dat each cho nem theo 
phiiang ngang 12 m. Bo qua sdc can ciia khong khi, cho g = 10 m/s 2 . 
Xac dinh v 0 o 

Hitting dan gidi 

Chon goc toa do Od dp cao 20 m, true Ox hudng theo v„ 

True Oy thAng ddng hudng xuong. v 0 



Khi vat cham dat thi y = 20 m vA x = 12 m nen: 
5 


y = —=> v 0 = 


5x' 


= 6 m/s 


Dap so: v 0 = 6 m/s 

tS. 7. Tif tren dinh doi cao 40 m mot ngudi da nem mot qua cau 
theo phuong ngang vdi van toe ban dau 1A 10 m/s. g = 10 m/s 2 . 


a) Viet phuong trinh chuyen dong cua qua cau. 


b) Viet phuong trinh qui dao cua qua cau. Nhan xet? 

c) Qua cau roi xuong mAt dat each phuong thAng ddng qua dinh doi 
bao xa? Van toe cua no khi cham dat? 


Hitting dan giai 
a) Phuong trinh chuyen dong cua qua cau: 

TCr hinh 15.4, chon goc toa do O d dinh doi, true Ox hudng theo v„; 
True Oy thAng ddng hudng xuong. Goc thdi gian la luc vi/a nem vat. 

( x = v o t [x = 10t(m) (1) 
Phuong trinh chuyen dong cua qua cau:; i ^ ■=> | ^ ^ 

l 2 
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b) Phtfcfng trinh qui dao ciia qua cau: 

TCr (1) t = —- the vao (2) 

10 


y = 5j — I = 0,05x‘ (m)vdi x > 0 
10 - 

Ta thay phi/ong trinn qui dao cua vat co dang y = ax' day la mot 
qui dao dang parabol nhi/ng vi a > 0 va x > 0 nen n 6 la mot nhanh 
hi/drng xuong ciia parabol dinh O. 

Khi qua cau cham dat thi y = 40 m. Ta co: 

y - O.OSx* = 40 => x = 20 -s/2 m v,, x 

c) Qua cau rdi xuong mSt 
phi/ong thang dtfng qua 
mot khoang la: x = 20 J2 r 
Van toe qua cau khi cham df 

Ap dung cong there: v = 

Trong d 6 • " => v = 

v , = gt 

Luc qua cau cham dat thi tCr (2) suy ra: Minh 15.4 




The vao (3) suy ra: 

v = J 10- 4 (10.2v2)‘ = 30 m/s 


Dap so: a) x = lOt; y = 5t 2 ; b) y = 0,05x 
c) x =20 Jim ;v = 30 mis 
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CHC/ONQ III: CRN BANG Vfl CHCJYEN DONG 

cdfi V0T Rtf N 

BAI 17. CAN BANG CUA M0T VAT CHIU TAC DICING CUA 
HAI Ll/C VA CUA BA Ll/C KHONG SONG SONG 

A/ HUdNG DAN TRA LCJl CAC CAU HOI CO BAN 

&iu 17.1. Phat bieu dieu kien can bang cua mot vat ran chiu tac dung 
cua hai lire. 

Tra lifi 

Hai lire do phai cung gia, cung do ldn vh ngiroc chieu. F, = -F 2 
&U 17. 2. Trong tam cua mot v§t la gi? Trinh bay phirong ?hap xac 
dinh trong tam cua vat bang thirc nghipm. 

Tra lifi 

• Trong tam cua vat ran la diem dat cua trong lire tAc dung l£n vat. 

• Cach xac dinh trpng tam cua v£t bang thirc nghiem; 

- Bu6c day vao mot 16 nho A d mep cua vfit roi treo no ldn. Vat dUng 
yen dirdi tdc dung cua hai lire can bang: trong lire P cua vat va lire 
cang day T. Nhir vay trong tam cua vat phai n&m tren didng kdo 
dai cua day treo qua A. 

- Tiremg Ur, buoc day vao mot 16 nho B d mep cua vat roi treo n6 len, 
trong tam cua vat phai n&m tren dirdng keo dai cua day treo qja B. 

Vay trong tam cua vat la giao diem cua hai phirong day tieo qua A 
va qua B. 

&iu 17.3. Cho biet trong tam cua mot so vat dong chat co ding hinh 
hoc doi xufng. 

Tra lifi 

Trong tam cua cac vdt dong chd't co dang: 

• Hinh cau => tam qua cdu. 

• Hinh tron => tam vong tron. 

• Hinh chuf nhat ==> giao diem cua hai dirdng cheo. 

• Hinh tru => tam doi xdng cua hinh tru. 

&i« 17. 3. Phat bieu qui tic tong hop hai lire co gia dong qui. 

Tra lifi 

• Phai trirpt hai lire do tren gia cua chung den diem dong qui 

• Ap dung qui tic hinh binh hanh de tim hop lire. 
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&iu t7. 4. Dieu kien can bang cua mot vat ran chiu tac dung cua ba life 
khong song song 

Tra Ufi 

• Ba liic phai co gia dong phang va dong qui. 

• Hop lire cua hai lire phai can bang vdi lire thd ba. 

F, + F 2 = -F 3 

B/ HUONG DAN GIAI CAC BAI TAP CCl BAN 

t7. t. Mot vat co khoi lirqng m = 2 kg 
dirqc giuf yen tren mpt mat phang 
nghieng bdi m0t spi day song song vdi 
mflt phang nghieng nhir hinh 17.1. Biet 
goc nghieng a = 30°, g = 9,8 m/s 2 va ma 
sdtla khong dang ke. Hay xac dmh: 

a) Luc cang day. 

b) Luc phap tuyd'n cua mat phang nghieng. 

Hvtdng d<f/i giai 

a) Cac lire tac dung vao vat gom: 

Trong lire P = mg luon thang 
durng hUdng xuong. 

Phan luc N1 mp nghieng. 

Luc cang day T cd gia trung vdi 
phuong day treo. 

Dieu kipn de vat can bang la: 

P+ N+ f = 0 

Hop luc cua Pva N can bang vdi Tduoc vd trSn hinh 17.1a. 

TCr hinh 17.1a ta suy ra: 

T = P sina = mg since = 2. 9,8 . sin30° = 9,8 N 

b) Luc phap tuyen cua mat phang nghieng N 
Cung tir hinh 17.1a ta cd: 

N = P cosa - mg cosa = 2. 9,8 . cos30° = 9,8y[3 N 

Dap so: a. T = 9,8 N; b. N = 9,8^3 N 
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&iu f7. 2. Chon ket qua dung 

Hai mAt phAng dd tao vdi mat phang nAm ngang cac goc a = -IS 0 
Tren hai mat do ngddi ta dAt mot qua cau dong chat co khoi Idang ‘2 
kg nhd hinh 17.2. Ap life cua qua cau len moi mat phang dcf la: 

A. 20 N ^ / \ a 


B. 28 N 

C. 14 N 


u = 45°/ 


a = 45° 


D. 1,4 N g 

Hifdng dan giai 
Trong ldpng cua qua cau la: 

P = mg = 20 N ^ 

Ap lire cua qua cau len mdi mat 
phang dd 1A: P, , P, vdi: 


Hinh 17.2 


P= P l+ P 2 


a = 45' 


fix = 45° 


Td hinh 17.2a ta co Vi a = 45° nen: 

Pi = P 2 = —r= = 14 N 

V2 


Hinh 17.2a 


Dap tin: C 

0da 17.3. Mpt chid'c den ddqc treo vao tddng nhd mQt day xich AB 
Muon cho den a xa tddng ngddi ta dung mpt thanh chong nAm ngang 
mot dau ti vao tddng, con dau kia ti vAo diem B cua day nhd hinh 
17.3. Cho biet den co khoi ldpng 4 kg va day xich hop vdi tddng mot 
goc 45°. Tinh ldc cAng cua cac doan day xich AB, BC va phan ldc cua 
thanh. Lay g = 10 m/s 2 . 

I lifting dSn giai . 


Cdc ldc tdc dung vAo B gom: 

• Ldc cAng day treo cua doan BC bang T. 

• Trong ldc cua ddn P = mg luon thAng 
ddng hddng xuong. 

• Phan ldc N cua thanh nAm ngang 1 mat 
phAng tddng. 

• Ldc cang day T cua doan AB co gia 
trung vdi phdong day treo AB. 
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Dieu kien do vat can bang la: 

P + N + f = 0 

Hap lac cua Pva T can bang vdi N 
daac ve tren hinh 17.3a. 

Ta hinh 17.3a ta suy ra: 

vi a = 45 r non: 

N = P = mg = 40 N 

Lac cang day cua doan AB la: 

T = ~ P = 40 n N 
cos 4 5° 


O 



Cl BAI TAP LUYEN TAP 


Dap so: T= 40 sfe N; N = P = 40N 


&du 17. 4. Mot ngaai keo mot kien hang c6 khoi lagng m = 25 kg tract 
dbu tren mpt mat phang nam ngang bang mot sgi day. Biet he so ma 
sat cua mat phang la p t = 0,25 va day hop vdi mat dat nam ngang 
mot goc 45°. Tinh lac keo cua ngadi do. 

Ih/ting dan gidi 

Cac lac tac dung vao kien hang dagc ve tren hinh 17.4, gom: 

Trong lac Pthang ddng hadng xuong: P = mg 
Phan lac N thang ddng hadng len 

Lac ma sat F im hadng nam ngang va ngagc chieu chuyen dong: 


F ms = p, -N 

Lac keo cua ngadi do F. 

Dieu kien de cho kien hang 
truot deu tren mat phang ndm 
ngang la: 

P + N + F, m + F = 0 (1) 

Chieu (1) len phaang ngang Ox ta co: 
- Fms + F cosa = 0 



V 


Hinh 17.4 


F,„, = Fcosa ( 2 ) 


Chieu (1) len phaang thdng ddng Oy ta co: 
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z A 



- P + N + Fsina = 0 
N = P- F sina 


(3) 


Mat khac: 

F ras = Pt- N (4) 

Tif (2) va (3) suy ra: 

Fcosa = p t .(P- F sina) 

=> F = -HZ- = - a 2 3 _ 25 _!0-- = 50-/2 N 

cosa + p,sina cos45 + 0,25.sin45 


Dap so: F = 50 -Jl N 

0+u t7.5. M$t v§t chiu tac dung dong thoi cua ba lac dong phang co do 
ldn Fi = F 2 = 90 N va F 3 . Biet F,, F 2 , F 2 hop vdi nhau nhtfng g6c 120° 
tCfng doi mot. Xdc dinh do ldn cua F 3 de: F 12 

a) Vat ddng yen. 

b) Hop life F cua h? c6 do ldn la 30 N. —. 

H 

Hif&ng dan giai 

a) Bieu kien de vat dtfng yen \k: 

F 1+ F 2 + F 3 = 0 

Hop life,cua Fjva F 2 phai can bang vdi F 3 

Tif hinh 17.5a. Ta co: 

Vi goc giifa ede life la 120° va F x = F 2 , nen hop life cua F x , F 2 la F x2 
luon cung phi/Ong va ngifpc chieu vdi F 3 va co dp ldn bang: 

F 12 = F x = F 2 = 90 N 

Vdy de vdt dufng ydn thi do ldn cua F 3 phdi bang: 

F 3 = F 12 = 90 N 

b) Li luan tifong tif, dieu kipn de hop life F cua h& c6 dd ldn la 30 N la: 

F = lF l2 - F 3 I= 30 



Hinh 17.5 


=>. F X2 - F 3 = ± 30 
=> F 3 = 90 ± 30 

• Trifdng hop dau (+): F 3 = 120 N 

• Trifdng hop dau (-):. F 3 = 60 N 

Dap so: a) F 3 = 90 N; b) F 3 = 120 N hay F 3 = 60 N 
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&iu /7.6. Mot vat co khoi liigng m = 10 kg dat tren mat phang nghieng 
mot goc a = 30° so vdi mat phang nam ngang. Lay g = 10 m/s 2 

a) Ti'nh do Ion cua cac life tac dung vao vat. 

b) Be vat khong triipt xuong thi he so ma sat triigt p, cua mat phang 
nghieng phai thoa dieu kien gi? 

/lifting din giai 

Cac liic tac dung vao vat nhir hinh 17.6 gom: 

Trong liic P: 

P = mg = 100 N 
Phan liic N: 

N = Pcosa = 50 \f3 N 
Lite ma sat: 

Fm s =Psina = 50 N 
Be vat khong truot xuong thi he so ma sat p, cua mat phang nghieng 
phai thoa dieu kien: 

F ms = p t .N = p, Pcosa > Psina 



Hinh 17.6 


p t > tga = tg30° 


& 


Dap so: a) P = 100 N; N = 50 J 3 N; F m , = 50 N; b) pt > 



BAI 18. CAN BANG CUA MQT VAT CO TR0C QUAY 

CO DjNH MO MEN Ll/C 

A/ HUCJNG DAN TRA Ldl CAC CAU HOI CO BAN 

gd,U ft. t. M5 men lire la gi? Tay don cua life la gi? Khi nko thi liic tac 
dung vao mpt vat co true quay co dinh khong lam oho vat quay? 

Trd lifi 

Mo men liic la dai liipng dac triing cho tac dung lam quay cua liic 
va diipc do bang ti'ch cua liic vdi canh tay d6n cua n6. 

M = F.d 

Canh tay d6n la khoang each tb true quay den gia cua liic. 

Vat chi dijfng yen neu liic tac dung co gia di qua true quay. 
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&iu tZ. 2. Phat bieu d:eu kien can bang cua mot vat c6 true quay co 
dinh (hay qui trie momen lire). 

Tra lifi 

Bieu kien can bang cua mot vat co true quay co dinh (Qui tSc mo men 
lde) 

Muon cho mot vat co true quay co dinh a trang thai can bang thi tong 
cac momen lire lam vat quay theo chieu kim dong ho phai bang tong 
cac mo men lire lam vat quay ngirpe chieu kim dong ho. 

&*u 12.3. Hay van dung qui t&c momen lire vao cac trddng hap sau day: 

a) Mot ngddi dung xa beng day mot hon da. 

b) Mot ngirdi cam cang xe cut kit nang ten. 

c) Mot ngirdi cam hon gach tren tay. 

Tra lifi 

a) Mot ngirdi dung xa beng day mot hon da: 

Goi F = lire dung de bay cue da; F' = lire xa beng bay cue da 
/ / 

Ap dung qui tac mo men lire: 

M v = M r ^ F. d = F’.d' 

Vi crinh tay don d cua lire dung de bay cue da rat Idn hon so vdi 
canh tay don d’cua lire bay cue da nen ta co: F « F’ 

=> Ngirdi bay chi can tac dung lire nho co the bay dirge cue da rat nang. 

b) Mot ngirdi cam cang xe cut kit nang len. 


Goi F = lde diing keo xe; P = trong ldgng cua xe 
Ap dung qui tac mo men lde: 

Mk = M, .■=» I' d,, = IM, 

Vi canh tay don (Ik cua lire dung de keo xe rat Idn han so vdi canh 
tav don dp cua trong lde non ta co: 1-' << P 
=> dung xo cut kit keo vat se nho hon xach vat. 

c) Mpt ngddi cam hon gach Iren tay (xom h'mh 18.5 SGK). 

Goi F = lde cua eo bap; P = trong Idong cua hon gach 
O = true quay la khuyu tay. 

Ap dung qui tac mo men lde: 

M k = M,. F.d K = Pdp 

Vi canh tay don d K cua lde co bap dung de nhac hon gach Idn hon so 
vdi cknh tay don d).ciia trong lde cua vien gach non ta co I ’ « 1* 

=> nhac cue gach bkng each gap khuy lay m? nhc hon xac! hon gach. 
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IS. 4. Hay giai thi'ch nguyen tAc hoat dQng cua chiec can. 

Tra Icfi 


Nguyen tAc hoat dong ciia chiec 
can dba tren qui tAc mo men lure. Hai 
canh tay don cua hai dia can bang 
nhau. Khi trong liiqng cua qua can bo 
vao dia ben nav bang vbi trong lbpng 
cua vat can can a dia ben kia thi can 
thang bang. 

&iu tS.5. Hay viet qui tAc mo men life 
cho chiec cube chim (hinh 18.2 SGK) 

Tra Wi 



Fi.dj = F 2 .d 2 

B/ Hl/dNG DAN GIAI CAC BAI TAP CO BAN 

&iu tS. t. Mot ngubi dung bua de nho mot chiec dinh. Khi ngi/bi do tac 
dung mqt lbc 100 N vao dau bua thi dinh bat dau chuyen dong. Biet 
canh tay don cua lbc tac dung cua ngbbi d6 la 20 cm vb cua lbc nho 
dinh khoi go 1A 2 cm nhb hinh 18.1. Hay tinh lbc can cua go tAc dung 
vAo dinh . 

//u'o’ng dan giai 

Goi F = lbc tac dung ciia ngbbi do dung db’ nhb dinh; F’ = lbc cua 
bua tac dung len dinh. Ta co: 

F = 100 N; d = 20 cm; d’ = 2 cm 
F’ = ? 

Ap dung qui tAc mo men lbc: 

Mk = Mh- 

=> F. d = F’.d’ 

Lbc can cua go tAc dung vAo dinh cb dp lbn bAng lbc cua bua tAc 
dung vAo dinh: 

=> F’ = 1000 N 

Dap so: F' = 1000 N 

a BAI TAP LUYEN TAP 

gdu IS. 2. Mot ngbbi nang mot dau cua mpt thanh go thAng, dong chat 
tiet dien deu co khoi lbgng 28 kg len cao hop vbi mat da't nAm ngang 
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mot g6c a = 60°. Lay g = 10 m/s 2 . Tinh do Ion cua lpc nang F cua 
ngirPi do trong cac triTPng hop sau: 

a) LpcFvuong goc vPi mat phing tarn go. w F 

b) Lpc Fthing dPng hirong len. 

Hifdng dfin gidi ( 

a) Ta co: ! 

P = mg = 280 N yf 

Lire F vuong goc vPi mat phing yP 

tarn go. True quay la dtfdng thing 
qua canh cua thanh go tiep xPe vPi 
mat dat tai O nhu hinh 18.2a. 

Dieu kipn can bang: _ j 

M P = M f 

=> P.d P = F.d F yU 

=> P.OK= P.OI.cosa = F.OJ S ! 

Trong d6: j | 

OJ 

01 = Y /fp | 

P.cos 60° nJT I it- i T 

=* F =--- = 70 N iK _ _!L 


Hinh 18.2a 


OI = 


b) Lire F thing dufng hirdng len nhir hinh 18.2b. Hinh 18.2b 
Dieu ki$n can bang: 

M P = M f => P.dp = F.d F => P.OK = F.OL 
Vi OI = IJ va IK // JK nen 
OL P 

• OK = ~ => F = “ = 140 N 

Dap so: a. F — 70 N; b. F = 140 N 
tZ.3. Mpt thanh AB dai 2 m dong 


chat c6 tiet dipn deu, c6 khoi lirpng 
2 kg. Ngirdi ta treo vao dau A cua 
thanh v£t co khoi lirpng 5 kg vd dau 
B vat c6 khoi lirpng 1 kg nhir hinh 
18.3. Hoi phal dat mpt gia dp tai 
diem O edeh dau A mot khoang OA 
bang bao nhieu de thanh nim 
ngang. Lay g = 10 m/s 2 . 



Hinh 18.3 
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Hu'&ng dan giai 

Ap dung qui tic mo men lire, dieu kien de thanh AB nSm ngang li: 
M a = M P + M b 

P A . OA = P. 01 + P B .OB (1) 

Trong do: 

P A = 50 N; P = 20 N; P B = 10 N 
AI = IB = 1 m 


01 = AI - OA = 1- OA 
OB = 01 + IB = 1 - OA + 1 = 2- OA 
The vao (1) ta co: 

' 50. OA = 20.(1 - OA) + 10.(2 - OA) => OA = 0,5 m 
Vay phai dat mot gia dd tai d.em O each dau A mot khoang 
OA = 0,5 m de thanh n3m ngang. 

Dap so: OA = 0,5 m 

Cdu tZ. 4. Mot khoi dong chat hinh hpp co khoi * ® 

lirpng m = 8 kg, canh AB = a = 40 cm, canh 
BC = b = 70 cm. Ngirai ta tic dung mpt lye F 
len diem B theo phircmg vuong goc vdi BC 
nhu hinh 18.4. TInh gia tri ldn nhat cua F 
de khoi go chifa bi do. 

Lay g = 10 m/s 2 . ^ c 

Htfdng dan giai Hinh 18 .4 

C4c lyc tic dung vio khoi go la trong lyc P co diem dat tai tarn O cua 
khoi go V& lyc F co diem dat tai B. 

Td hinh 18.4a, dieu kien de khoi go chifa bi do: 

M P > M F =5 P.dp 2: F.dp 



B 


a 


Trong do: dp = ^ = 20 cm 


dp = b = 70 cm 
P = mg = 80 N 
P. d P 


Hi 


F 


max 


^= 280 N 
20 




D C 

Hinh 18.4a 


Dap so: Fpax = 280 N 
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BAI 19. CAN BANG CUA MOT VAT CHjU TAC DUNG CUA 
BA Ll/C SONG SONG. QUI TAC HOP Ll/C SONG SONG • 

A/ HLfCJNG DAN TRA Ldl CAC CAU HOI CO BAN 

t9. t. Phdt bieu qui tac tong hop hai lpc song song cung chieu. 

Trd Uii 

• Hop cua hai lire song song cung chieu la mot lire song song cung 
chieu va c6 do ldn bang tong do Idn ciia hai life do. 

• Gid cua hcrp life chia trong khoang each gitia hai gia ciia hai life 
thanh phan thanh nhiirng doan ti le nghich vdi dp Ion cua hai lure 
do. 

• Cong thurc: 

F = Fi + F 2 
F, d, 

F 2 = d, (chia trong) 

&*# /?. 8. Phdt bieu dieu kien can bang ciia mpt vat chiu tac dung ciia 
ba lire song song. 

Trd li/i 

Muon cho mQt vat chiu tac dung ciia ba lire song song d trang thai 
can bkng thi: 

• Ba lire d6 phai co gia dong phdng. 

• Lire a trong phai ngirpe chieu vdi hai lire d ngoai. 

• Hop lire cua hai lpc d ngoai phai can bang vdi lire d trong. 

&iu 19.3. Trong thi nghiem tren hinh 19.1SGK. Hay cho biet: 

a) Lire k§' chi bao nhieu? 

b) Momen cua hai lpc P, va P, doi vdi true quay O va cho nhan xet. 

Trd li/i 

a) TCr hinh 19.1 SGK. So chi cua lire ke dope xdc dinh bdi: 

Fk« = P12 = Pi + P2 
Trong dd: Pj = 2P„; P 2 = 3P 0 

Vdi P 0 = trong ldong ciia tOng qua ndr.g => F k # = 5P 0 

b) Goi do = khoang each gida hai vach chia lien tiep tren thirdc. Ta co: 
Mo men cua lpc P,, P 2 doi vdi true quay O la: 
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M, = P, .d, = 2P 0 .3d 0 = 6P 0 d 0 
M 2 = P 2 d 2 = 3P„. 2d 0 = 6 P 0 d o 


Nhan xet: 

Trong lac cua thanh dat tai O 

Mi = M 2 => thanh nSm a vi tri can bang nam ngang. 

19. 4. Chtfng minh rang qui tac 
tong hop cua hai lac song song cung 
chieu van dung cho ca trabng hop thanh 
AB khong vuong goc vdi hai lac thanh 
phan nha hinh 19.1. 

Tra Icfi 

Theo qui tac hap lac cua hai lac song 
song cung chieu ta co: 

F = F, + F 2 

F i do 

^ (chia trong) 

r ^ di 

Td hinh 19.1a ta lai co: 
dt = OOi. cosa 
d 2 = 00 2 . cosa 

00 2 . cosa 00 2 


d 2 

d, 


00^ cosa 00] 


F, = 00, (dpcm) 
* 



B/ HtfdNG DAN GIAI CAC BAI TAP CCJ BAN 


19.1. Mot ngadi ganh mdt thung gao nang 300 N va mot thung ngo nang 
200 N. Don gdnh dai lm. Hoi vai ngadi do phai dat tai didm ndo, chiu 
mot lUc bang bao nhieu? Bo qua trong luong cua don gdnh. 

Tom tdt 

P, = 300 N; P 2 = 200 N 
d = d, + d 2 = lm 
P = ?; d, = ?; d 2 = ? 

Hinh 19.2 
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Hifdng dan giai 

Vai ngudi do phai dat tai diem O la diem dat cua lire tong hop cua 
hai lure P lt P 2 nhu hinh 19.2 sao cho thoa dieu ki?n can bang: 


di"P 2 



=> d = d] + d 2 = 2,5d] = 1 m 
=> d, = 0,4 m; d 2 = 0,6 m 
Lire tdc dung len vai ngifcri do la: 
P = P, + P 2 = 500 N 


Dap so: d t = 0,4 m; d 2 = 0,6 m; P = 500 A 

&U f9. 2 . Hai ngtfcri dung m6t chiec gSy d§ khieng mot co may nang 
1000 N. Diem treo co may each vai ngudi thd nhat 60 cm va edeh vai 
ngifdi thuf hai 40 cm. Bo qua trong litqng cua gay, hoi moi ngadi chiu 
mpt lire bang bao nhieu? 


Tom tdt 

P = Pi + P 2 =1000 N 
di = AO = 60 cm; d 2 = 40 cm 

P, = ? P 2 = ? 

Hifdng ddn giai 


A O B 


i 


p; 



TCr hinh ve 19.3 ta thd’y dieu ki|n can bang: 

El 2 

P2 d, 3 


Hinh 19.3 


P 2 = 1,5 P, 

=> P = P, + P 2 = 2,5Pi = 1000 N 
=> P, = 400 N; P 2 = 600 N 

Dap so: P, = 400 N; P 2 = 600 N 

t9.3. Chon cau tra ldi dung 

M$t tarn vdn nang 240 N dirqc bac qua mgt con muong. Trong tdm 
cua tarn vdn edeh didm tiia A 2,4 m vd edeh diem tua B 1,2 m. Cdc 
lac md tarn vdn tdc dung len diem taa A Id: 

A. 160 N B. 80 N C. 120 N D. 60 N 
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Hifdng dan gidi 

TCr hinh 19.4, ti/ang to bai 19.2, difiu 
kien can bang la: 

Ei.i i 
P 2 “ d, = 2 

P 2 = 2Pi 

=> P= P, + P 2 = 3P, = 240 N 
=> P, = 80 N Hinh 19.4 

Dap an: B 

&iu 19. 4. Hay xac dinh trong tam cua mpt ban mong, dong chat, hinh 
chCf nhat, dai 12 cm, rong 6 cm, bi cat mat mot mau hinh vuong co 
canh 3 cm (hinh 19.5). 



Hifdng dan gidi 

Chon he true toa do Oxy nho hinh 19.5a. 

Ta chia hinh tren thanh hai hinh: 

Hinh chCf nhAt co canh 6 cm x 9 cm co 
trong tam Oi va hinh vuong c6 canh 3 cm 
x 3 cm c6 trong tam 0 2 . 

TCr hinh 19.5a ta suy doqc toa do cua: Hinh 19.5 

Ch (x! =4,5 cm, yi = 3 cm); 

0 2 ( x 2 = 10,5 cm; y 2 = 4,5 cm) g 
Gpi Pi, Si va P 2 , S 2 lan loot la 
trong luong va dien tich cua hai ^ 
hinh tren. Ta c6: 

? L= S L ^9 _g O 

P 2 S 2 “ 3.3 " 

=> P t = 6P 2 va P = Pi + P 2 = 7P 2 (1) Hinh 19.5a 

Goi G la diem dat trong tam cua hinh tren; di, d 2 la canh tay d6n cua 

Pi, P 2 theo qui tic hop life song song ta c6: 

Ap dung qui tic hop life song song gida hai luc Pi, P 2 , trong tam cua 

vat dat tai G sao cho: 

• • • 




_ OjG = Yt = I 

d 2 " 0 2 G P, “ 6 



( 2 ) 


TCr hinh 19.5a ta suy ra: 


d = d! + d 2 = x 2 - Xi = 10,5 - 4,5 = 6 cm (3) 
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TO (2) va (3) suy ra: 

d = d| + d 2 = 7dj = 6 

di = ^ cm » 0,857 cm ; do = 5~ cm * 5,143 cm 
Toa do cua trong tarn G: x G = x. + d-, = 4,5 + 0,857 = 5.375 cm 

j r ry 

Li luan tiTcrng tu ta co: y G = y : + => yc = 3 + —■ - ■— -= 3,214 cm 

Vay toa do trong tarn cua vat la: x G = 5,375 cm; y G = 3,214 cm 
Hay khoang each 0 : G la: 

0,G = y[(x G - x, )■ + (y G - y, f = 7(5,375 - 4,5) 2 +(3,214-37 * 0,883 cm 
Dap so: x G = 5,375 cm; y G = 3,214 cm; Q,G * 0,883 cm 


C/ BAI TAP LUYEN TAP 



A\\\\\\\\\VV\\\W\ 


=> OOi = 30 cm; 00 2 = 40 cm 

f)cip so; OO, = 30 cm; 00 2 = 40 cm 
t9. 6. Mpt thanh ngang dong chat tiet 
di«?n thfing c6 trong ltfpng 40 N, co trong 
tarn tai O. Dung mot life ke moc vao thi/dc 
tai O. Treo vao hai diem Oj, 0 2 hai vat co 
trong lirpng P, = 20 N, P 2 = 30 N . Biet 
OO, = dj = 30 cm, ()0 2 = d 2 = 20 cm nhu 
hinh 19.7. 

a) Hoi so chi cua lire ke bang bao nhieu? 

b) Tinh mo men ciia hai luc P,, P, doi p, 
vdi true quay O va cho nhan xet. 



Hinh 19.7 
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Hitting dan giai 

a) Tir hinh 19.7a. So chi cua lire ke dirqc xac dinh bdi: 

Fk# = Piiianh + P 12 
Trong do: 

Plhanh = 40 N 

P 12 = Pi + P 2 = 50 N 
=5 F k e = 90 N 

bi Mo men cua lire Pi, P 2 doi vdi true 
quay O la: 

M, = P, .d, = 20.0,3 = 6 N.m 
M 2 = P 2 .d 2 = 30.0,2 = 6 N.m 
Nhan xet: p, 

Trong ldc cua thanh dat tai O 

M, = M 2 Hinh 19.7a 

=> thanh nftm a vi tri can bang nSm ngang nhir hinh 19.6a. 

BAI 20. CAC DANG CAN BANG CAN BANG 
CUA MQT VAT CO MAT CHAn DE 

A/ Hl/CJNG DAN TRA Ldl CAC CAU HOI CO BAN 

&ut 20. r. The nao la dang can bang ben? khong ben? Phiem dinh? 

Tra lefi 

* Can bang khong ben 

Mot vdt can bang khong ben la khi n6 bi l$ch khoi vi tri can bang 
d6 thi trong liic tdc dung len n6 keo no ra xa khoi vi tri d6. 

* Can bdng ben 

Mot vat can bang ben la khi no bi l?ch khoi vi tri can bang do thi 
trong lure tdc dung len n6 kdo n6 trd ve vi tri d6. 

* Can bdng phiem dinh 

Mot vdt can bang phiem dinh la khi n6 bi l£ch khoi vi tri can 
bang do thi trong lire tdc dung len n6 git? n6 d vi tri edn bdng mori. 
&ui 20. 2. Vi tri trong tarn cua vat co vai trb gi doi vdi m&i loai can bang? 

Tra lifi 

Vi tri trong tarn cua vat co vai tro quyb’t djnh trang thai can bang. 
Vat co trong tarn cang cao thi edng kem ben. 
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20. 3. Bieu kien can bang cua vat co mat chan de? 

Tra I tri 

Gia cua trong liic phai di qua mat chan de hay trong tam “rof tren 
mat chan de. 

&iv 20. 4. Hay chi ro cac dang can bang cua vat trong cac trufrng hop sau: 

a) Nghe si xiec dang ddng tren day. 

b) Cai but chi cam vao con dao nhip (nho hinh 20.7 SGK) 

• c) Qua cau dong chat 0 cac vi tri A, B, C tren mot mat c6 dang nho 
hinh 20.1. 

Tra lifi 

a) Can b&ng khong ben. 

b) Can bang ben. 

c) • G vi tri A: Can bang phiem dinh. 

• 0 vi tri B: Can bang khong ben. 

• G vi tri C: Can bang ben. 
go* 20. S. Ngircri ta lam the nao de thuc hipn dirqc mtfc vtfng vang cao 

cua trang thdi can bang d nhCfng v§t sau day: 

a) D6n d4’ ban. b) Xe can cau? c) 0 to dua. 

Tra lifi 

a) Ben de ban: ha thap dp cao cua chan den, tang do rong cua de den. • 

b) Xe can cau: tang dipn tich va khoi li/png de cua can cau. 

c) O to dua: ha thap dp cao cua 6 to. 

0d4t 20 . 6. Mpt xe tai lan loot cho cac vat lieu vdi khoi lupng bang nhau: 
thep la, go va vai. Trong trirdng hop nao xe kho do nha't? de do nhat? 

Tra lifi 

• Cdc vat lipu do co cung khoi liipng, vat lipu nao c6 khoi ldpng rieng 
cang ldn thi chiem the ti'ch tren xe cang nho. Vi cimg mpt xe cho 
nen dien tich san xe khong doi, vdy viat lieu nao chig'm the tich 
cang nho thi do cao cua hang chat len xe cang thap => trong tam 
cang thap cang kho do vk ngiipc lai. 

• Bo d6: TniPng hop xe kh6 do nhat la khi cho sat la va truong hop 
de do nhat la khi cho vai. 

20. 7. Em co nhan xet gi ve do cao cua trong tam cua vat so vPi cdc 
diem lan can trong cdc tri/Png hop can bang ben, can bang khong ben 
vd can bang phiem dinh. 
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Tra Itii 


* Can bang khong ben 

Trong tarn a vj tri cao nhat so vai cac diem lan can cua vat. 

* Can bang ben 

Trong tarn a vi tri thap nhat so vdi cAc diem lan c&n ciia vat. 

* Can bang phiem dink 

Trong tarn a vi tri khong doi hay co dp cao khong doi. 

20. 2. Tai sao 6 to chat tren noc nhieu hang h6a nSng de bi l£t do a 
cho difang nghieng? 

Tra Itii 


Do mdc vfirng vang cua can bang phu thuoc v^o do cao cua trong tarn. 
Neu 6 to chat tren noc nhieu hang hoa nSng thi trong tarn cua 6 to ckng 
cao => mdc vifng vang cua 6 to thap => de bi lat do a cho diidng nghieng. 

B/ BA1 TAP LUYfN TAP 


&iu 20. t. Mpt khoi hinh tru dong chat co khoi lirpng m = 4 kg, chieu 
cao 40 cm, ban ki'nh mat day 10 cm dat tren mat phang nghieng mpt 
g<5c a = 30° nhir hinh 20.2. Biet lire ma sat cua mat phang nghieng tac 
dung len khoi tru luon khong doi va bang 30 N. H6i khoi tru c6 durng 
yen a vi tri d6 hay khong? Tai sao? 

Tom t6t 

m = 4 kg; AD = BC = 40 cm 
AB = DC = 2 R = 20 cm 
u = 30°; F ms = 30 N 
Khoi tru c6 dufng yen khong? 



I lifting dan giai Hinh 20.2 

Khi dat khoi tru len mat phang nghieng nhir hinh 20.2, c6 cac kha 
nang sau: — 

• Vat durng yen a d6. K 

• Vat trupt xuong. . F_ A B 

• Vat do nhao. 

Cac lire tac dung vao khoi tru g6m : 

Trong Ipc P: 

P = mg = 40 N 
Phan lire N: 

N = Pcosa = 20 N 




Hinh 20.2a 
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Life ma sat: 

F ms = 30 N 

Hop lgc cua trong life P va.phan lgc N la: 

F = Psina = 20 N 

Vi F < F ms non vat khong bi tract xuong. 

Dieu kign do vat khong hi lat nhao la gia cua trong life phai rai 
vao mat chan de, tdc la phai rai vao khoang CD. Ma gia cua trong 
lire nAm d giao diem O cua hai dirdng cheo AC va BD. 

Ttr hinh 20.3a dieu kien do khoi tru di'mg yen khong bj lat nhao la: 

HP < HC 
Trong do: 


HC = - DC = 10 cm 

2 

HP = OH.tga = -* AD. tga = 


.40 . tg 30° = 11,55 cm 


Dap an: khoi try bi Iqit nhao. 



=> HP > HC 
Vay khoi tru bi lat nhao 

&iu 20. 2. Tren mat phang nAm ngang 
ngadi ta chong ba vien gach gio'ng 
het nhau hinh vuong, dong chat co 
canh a = 30 cm nhu hinh 20.3. Hoi 
he thong co can bang khong trong 
cAc tradng hap sau: Hinh 20.3 

a) Cac vien d tren nho ra so vdi vien a dadi ke no mot doan bang 10 cm. 

b) CAc vien a tren nho ra so vdi vien a dadi ke n6 mot doan bang 15 cm. 

c) CAc vien d tren nho ra so vdi vien d daai ke no mot doan bang 20 cm. 

Hif&ng don giai 

Dieu ki$n de h? thong can 
bang 1A hap lac cua he thong 
trong lagng cua ba vien gach 
phai rai tren mat chan de 
cua h? thong, tdc la rai tren / O 

mAt dAy cua vien gach nAm 
dadi cung. Chon true Ox nAm 

ngang, goc O cung toa do vdi trong tarn O, cua vien gach nAm dadi 
cung hinh 20.3a. Khi do toa do bien cua mat chan de la x b ,e n = 15 cm. 



Hinh 20.3a 
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Muon he thong can bang thi tpa do x„ cua hop trong lopng ca ba vien 
gach phai thoa: - 15 cm < xc < 15 cm 

Ap dung qui tftc hop lire song song, ta co cac tri/ong hop sau: 

a) Cac vien gach d tren nho ra so vdi vien 6 dodi ke no mot doan 
bang 10 cm: 

Tpa do trong tarn cua cac vien gach: 

xoi = Xo = 0; X 02 = xoi + 10 = 10 cm; x 0 .i = x 02 + 10 = 20 cm 
Trong liiqng cua ti/ng vien gach: P, = P 2 = P 3 = P 0 
Hop trong loong cua vien (2) va (3) co diem dat tai 0 23 co tpa do: 


x 023 = x 02 


+ 2 


= 15 cm 


va co do ldn: P 23 = P 2 + P 3 = 2P 0 

Hop trong loong cua ca ba vien co diem dat tai O' co tpa do xo co 
do ldn: P = Pi + P 23 = 3P 0 

thoa dieu kipn: 1 => x f ,' = 10 cm < 15 cm 

Xo ” Xo r23 6 

=> Hp thong can bang 

b) Cac vien gach d tren nho ra so vdi vien d dodi ke no mot doan 
bang 15 cm: 

Tpa do trong tarn ciia cac vien gach: 

Xoi = xo = 0; X 02 = xoi + 15 = 15 cm; x 03 = *02 + 15 = 30 cm 
Trong lopng cua tirng vien gach: P, = P 2 = P 3 = P 0 
Hop trong lopng cua vien (2) va (3) co diem dat tai co tpa do: 

Xq23 = X 02 + X ° 3 2 X ° 2 = 22,5 cm 


va co do ldn: P 23 = P 2 + P 3 = 2P 0 


Hop trong lopng ciia ca ba vien co diem dat tai O’ co tpa do xo' co 
dp ldn: P = P, + P 23 = 3P 0 


thoa dieu kipn: 


XQ23 

Xo - Xo 




=> Xo = 15 cm 


=> He thong van can bang 

c) Cac vien d tren nho ra so vdi vien d dodi ke nd mpt doan bang 20 cm: 
Tpa dp trong tarn ciia cac vien gach: 

Xoi = xo = 0; X 02 = xoi + 20 = 20 cm; Xoa = x 02 + 20 = 40 cm 
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Trong lugng cua tUng vien gach: 

P I = P 2 = P 3 = P 0 

Hop trong lupng cua vien (2) va (3) co diem dat tai O 23 co toa dp: 
xoa - x 02 

x 023 = x 02 + 2 = ^0 Cm 

va c 6 do ldn: P 23 = P 2 + P 3 = 2 P C 

Hop trong lugng cua ca ba vien co diem dat tai O’ co toa do Xo co 
dp ldn: P = P x + P 23 = 3P 0 

Xo23 ” Xo P j J 

thoa dieu kipn: = n = ~z => xo = 20 cm > 15 cm 

Xo - x 0 *23 * 

=0 Hp thong khong can bang 

Dap so: a) He thong can bdng; b) He thong can bdng 
c) thong khong can bdng 

% 

bAi 21. CHUYEN DQNG TJNH TIEN CUA VAT RAN. CHUYEN 
DQNG QUAY CUA VAT RAN QUANH MQT TRQC CO BJNH 

A/ HVdNG DAN TRA LCJl CAC CAU HOI CO BAN 

• 

2/. f. The nao la chuyen dong tinh tien? Cho mpt vi du ve chuyen 
dong tinh tien thing va mpt vi du ve chuyen dong tinh tien cong. 

Tra lift 

Chuyen dpng tinh tien cua mpt vat la chuyen dpng ma duPng noi hai 
diem bat ki tren vat luon song song vdri chinh n 6 . 

Vi du: 

• Chuyen dpng tinh tien thing: 

• Tha mpt kipn hang rai tCf tren cao xuo'ng. 

• Chuyen dpng tinh tip'n cong: 

• • 6 td chuyen dpng trPn mpt doan duPng ngoin ngdo. 

gdu 2t. 2. Co the ap dung dinh ludt II Niu-tcm cho chuyen dpng tinh 
tien dupe hay khong? Tai sao? 

Tra Icfi 

C 6 the dp dung dinh luat II Niu-tan cho chuyen dong tinh tien dupe 
vi khi vat chuyen dong tinh tien tat ci ede diem cua vat chuyin dpng 
giong hpt nhu nhau vi vdy ta co the coi n 6 nhu mpt cha't diem. 

2t.3. Mo men luc co tdc dung nhu the ndo doi vPi mpt vat quay 
quanh mot true co dinh? 
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Tra lifi 

Mo men life co tac dung lam thay doi van toe goc cua vdt. 

21 . 4. The nao la mo men quan tinh? Mo men qudn tinh phu thuoc 
vho nhtfng yeu to nao? 

Tra lefi 

• Mo men quan tinh cua mot vat la dai lifang dac trifng cho mdc do 
thay doi van toe goc quay cua vat. Mo men quan tinh cang Ion thi 
vat cang kho thay doi van toe goc va ngirqc lai. 

• Mo men quan tinh cua mot vat phu thuoc vao khoi li/cmg cua vat va 
sif phan bo khoi lifang so vdi true quay. 

2f. 5. Hay cho biet cac chuyen dong sau day thupc loai chuyen dpng nao? 

a) Chuyen dpng cua be nda tren mot doan song 
thSng. 

b) Chuyen dong cua ngifai ngoi trong chiec du 
dang quay. 

Tra li/i 

a) Chuyen dong tinh tien. 

b) Chuyen dong quay. 

0d« 2t. 6. Tai sao khi hai v£t co trong lifang bang nhau treo vao hai dau 
cua mot soi day vat ngang qua m6t r6ng roc co dinh nhif hinh 21.1 
thi rong roc van dufng yen sau khi tha tay? 

Tra liti 

Mo men life tac dung vao rdng roc co dinh difac tinh bai cong thufc: 

M = (Px - P 2 ) R 
Trong do: 

P, = mjg; P 2 = m 2 g 
R = bdn kinh cua rbng roc. 

Vi trong Ilfgng cua hai v&t Pi = P 2 nen: 

M = 0 => rbng roc van dufng yen sau khi tha tay 
B/ HUdNG DAN GIAI CAC BAI TAP CO BAN 

&iu 2t. t. Mot vat c6 khoi Ilfgng m = 40 kg bat dau trifat tren san nha 
difdi tac dung cua mpt life nam ngang F = 200 N. He so ma sdt trifgt 
giifa v§t vdi san nha la p t = 0,25. Hay tinh: 

a) Gia toe cua vat. 

b) Van toe cua vat a cuoi giay thtf ba. 

c) Doan difdng ma vat di difac trong ba giay dau. Ldy g = 10 m/s 2 . 



Hinh 21.1 
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Tom tat 


m = 40 kg; v c = 0: F = 200 N; p, = 0,25; g = 10 m/s 2 
a) a = ? b) v 3 = ?, t 3 = 3s c) s 3 = ? t 3 = 3 s 

Hitting dan gidi 


TO hinh 21.2 cac lpc tac dung vao vat gom: 


Trong lpc P thing dPng hi/ong xuong: 

P = mg 

Phan life N thing dPng hiidng len 
Lite ma sat F m% hirerng nim ngang va 
ngOdc chieu chuyen dong: F I1IS = p, .N 
Lpc keo cua ngufti do F . 

Theo dinh luat II Niu—ton: P + N + F in> 


N 


n 

m 

HD 

mm 

mm 

L , tut 





Hinh 21.2 


+ F = ma 


Vi: P + N = 0 

nen: F + F ms = ma =5 F - F ras = ma 
F mfl = p t P = p, . mg = 100 N 

p _ p 

Gia toe cua vit: a = ~ = 2,5 m/s 2 

m 

Van toe cua vit a cuoi giay thd ba: v 3 = v 0 + a ,t 3 = a.t 3 = 7,5 m/s 

Doan di/cmg ma vat di dope trong ba giay dau: 

a.t 2 a.t 2 
s = v 0 .t +o=o 


s 3 



11,25 m 


Dap so: a) a = 2,5 m/s 2 ; b) v 3 = 7,5 m/s; c) s :i = 11,25 m 
04* 2t. 2. M$t vat c6 khoi lopng m = 4 kg chuyen dong tren mat sin 
nim ngang dtfdi tac flung cua mot lpc F lam vdi htfdng chuyen dpng 
mot g6c a = 30 ' nhu hinh 21.3. He so ma sat tnrpt giCfa vit vdi sin 
nhi li ^ = 0,3. Tinh do ldn cua lpc de: 

a) Vat chuyen dong voi gia toe a = 1,25 m/s 2 . 

b) Vat chuyen dpng thing deu. 

Lay g = 10 m/s 2 . 

Tom 101 



Hinh 21.3 


m = 4 kg; a = 30"; Mt = 0,3; F = ? 
a) a = 1,25 m's 2 ; b) a = 0 
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Hinh 21.3a 


llifting dan gidi 

a • TP hinh 21.3a cAc lpc tAc dung vao vat gom: 

Trong lpc P thAng dPng hudng xuong: P = mg 
Phan lpc N thAng dufng hudng len 
Lpc ma sat F im hudng nAm ngang 
va ngUpc chieu chuyen dong: 

F m , = m. -N 

Lpc keo cua ngpdi do F . 

Theo dinh luat II Niu-ton: 

P + N + F n * + F = ma (1) 

Chieu (1) len phuong ngang Ox ta co: 

- F ras + F cosa = ma (2) 

Chieu (1) len phuong thAng dOfng Oy ta cd: 

- P + N + Fsina = 0 

N = P- F sina (3) 

MAt khAc: 

F raa = p t . N = p t . (P- F sina) (4) 

TP (2) vA (4) suy ra: 

Fcosa- pi .(P- F sina) = ma 
m. ( pt.g +a) 
cosa + p, .sina 
b) TrPdng hop vAt chuyen dpng vdi gia toe a = 1,25 m/s 2 : 

HL L ElS ±«L 
cosa + p t .sina 

TrUdng hop vAt chuyd’n dpng thAng deu, tufc a = 0: 

. ra- P-L-g. . 


F 


F = 


F = 


= 16,73 N 


F = 


cosa + p, .sina 


= 11,81 N 


Dap so: a. F = 16,73 N; b. F = 11,81 N 
2t. 3. Mpt xe ca c6 khoi Ippng 1 250 kg dope dung de keo mpt xe 
mode co khoi lopng 325 kg. Ca hai xe cung chuyen dpng vdi gia toe 
2,15 m/s 2 . Bo qua chuyen dong quay cua cAc banh xe. Hay xAc dinh: 

a) Hop lpc tAc dung len xe ca. 

b) Hop lpc tAc dung len xe mode. 
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T6m tat 


m« ca = mi = 1 250 kg; m x , mo6c = m 2 = 325 kg 
a = 2,15 m/s 2 

a) F X e ca = F, =?; b) F xemo6c =F 2 =? 

Hifdng dan giai 

a) Hap lac tac dung len xe ca chfnh la lire gay ra chuyen dong co gia 
toe. Do do theo dinh luat II Niu-ton: 

Fi = (m, + m 2 ) .a = (1 250 + 325) . 2,15 = 3386,25 N 

b) Toong to, hop life tdc dung len xe mooc: 

F 2 = m 2 . a = 325.2,15 = 698,75 N 

Dap so: a) F, = 3386,25 N; b) F 2 = 698,75 N 

&U 2f. 4. Mot vat dang quay quanh mot true vdi toe do goc co = 6,28 
rad/s. Neu bong nhien momen life tac dung len no mat di thi: 

A. Vat dirng lai ngay. . 

B. Vat doi chieu quay. 

C. Vat quay deu vdi toe dp goc w = 6,28 rad/s. 

D. Vat quay cham dan roi dirng lai. 

Dap an: C 

2t. S. Doi vdi vat quay quanh mot true co dinh, cau nao sau day la 
dung? 

A. Neu khong chiu momen luc tac dung thi vat phai ddng yen. 

B. Khi khong c6n momen lpc tac dung thi vat dang quay se lap tufc 
dirng lai. 

C. Vat quay dope la nhd co momen lire tac dung len nd. 

D. Khi thay toe dp gdc cua vat thay doi thi ch£c ch&n da cd momen 
lire tdc dung len vat. 

Dap an: D 

&A* 2t. 6. Momen qudn tmh cua mot vat khong phu thupc vao: 

A. Khoi lirong cua vat. B. Hinh dang vh kich thirdc vat. 

C. Tdc do gdc ciia vdt. D. Vi tri cua true quay. 

Dap an: C 
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C/ BAI TAP LUYEN TAP 

gSu 21. 7■ Mot vat A di/gc dat tren mot mat ban nam ngang. Dung mpt 
sc/i day, mot dau buoc vao A cho vong qua rong roc va dau kia ciia spi 
day buoc vao vat B sao cho vat B roi khong ma sat thSng ddng tCr 
tren xuong nho hinh 21.4. Cho biet m A = 1 kg, he so ma sat tri/pt 
giura A va mat ban la p, = 0,25; gia toe chuyen dong cua he la a = 5 
m/s 2 . Hay xac dinh : 
a) Khoi li/gng m B . 
b' Lpc cang cua day. 

c) Van toe vat a cuoi giay thd hai va quang 

di/dng hg di dupe trong Vi giay dau tien. Hinh 21.4 

Tom trit 

m A = 1 kg; p, = 0,25; a = 5 m/s 2 ; t = 2s 
a) m B =? b) T =? c) v =?; s =? 

Hif&ng dan giai 

a' Ap dung dinh luat II cua Niu-ton 

Vat A: 

Pa + N + F mi + f A = m A a 
Vi: P A + N = 0 
nen: T A + F m = m A a 

Chie'u len phpang chuyen dong, chon chieu di/ong la chieu chuyen 
dpng 

=> T a - F ms = m A .a (1) 

Trong do: 

Pm. = pt.pA = Pt - m A g = 0,25 .1. 10 = 2,5 N 
Vat B: P B + T„= m D a 

Chieu len phiiong chuyen dong, chon chieu dirong la chieu chuyen 
dpng 

Pb — T b = m B .a (2) 

Trong do: T A = T B = T 
TCr (1) va (2) suy ra: 

Pb - F ms = ( m A + m B ).a 
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b) Tu cong thufc (1) sviy ra lac cang day: 

T = m A .a + F m# = 7,5 N 

c) Van toe ciia vat d euoi giay thd hai: 

v 2 = v 0 + a .t> = a.t 2 = 10 ni/s 
Doan dadng ma vat di dupe trong V2 giay dau. 


s = Vo -1 + 


a.f 


a.t 

2 


= 0.625 m 




Dap so: a) m B = 1,5 kg; b) T = 7,5 N; c) v 2 = 10 mis 2 ; s= 0,625 m 
<?du 2/. 2. Dung mot rong roc co dinh co dang mpt dia 
phSng trdn co khoi lupng khong dang ke, c6 ban 
kinh R = 10 cm. Dung mot. spi day khong co dan co 
khoi lapng khong dang ke v&t qua rong roc. Hai 
dau day treo hai vat khoi lapng mi, m 2 nha hinh 
21.5. Tinh mo men lac tac dung len rong roc va gia 
toe chuyen dong cua he trong cac tradng hop khoi 
lapng cua hai vat nha sau: 

a) m, = m 2 = 1,5 kg 

b) m, = 3 kg; m 2 = 5 kg 
L&'y g = 10 m/s 2 . 


m 





Hinh 21.5 


Tom Id I 


R = 10 cm = 0,1 m 
M = ?; a = ? 

a) m, = m 2 = 1,5 kg 

b) mi = 3 kg; m 2 = 5 kg 


Giai 


a) Khi m, = m 2 ~ 1,5 kg 

Mo men lac tac dung len rong roc dape tinh bdi cong thufa: 

M = (T, - T 2 ). R 
Trong d6: 

Ti = Pi = m,g 

T 2 = P 2 = m 2 g 
^ T, = T 2 =? M = 0 

.=> Rong roc khong quay; Hai vat khong chuyen dong 
=> a = 0 
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b) m, = 3 kg; m 2 = 5 kg 
Ta co: 


T, = P, = m,g = 30 N 
T 2 = P, = m 2 g = 50 N 

Mo men ldc tac dung len rong roc dope tinh bdi cong thufc: 

M = (T 2 - T,). R 
=> M = (50 - 30). 0,1 = 2 N.m 
Ap dung djnh luat II cho he hai vat ta co: 

P, + P, = (mi + m 2 ) . a 

Chon chieu di/ong la chieu chuyen dong cua h? ta c6: 

P 2 - Pi = (mi + m 2 ).a 

Gia toe chuyen dong cua hp la: 


- m,) . g 
rni + m 2 


—.10= 2,5 m/s 2 
5 + 3 


Dap so: a) M = 0; a = 0; b) M = 2 N.m; a = 2,5 m/s 2 


BAI 22. NGAU UjC 

M Hl/CJNG DAN TRA Ldl CAC CAU HOI C0 BAN 

gd* 22. t. Ngau lac la gi? Neu mpt vai vi du ve ngau loc. 

Tra lifi 

Hai ldc song song, ngupc chieu va co do ldn b&ng nhau, nhi/ng co 
gii khac nhau va cung tic dung vao mot vat goi la ngau liic. 

Vi du: 

• Tki xe lai xe hcri tac dung ngau life len v6 king _khi xe luon duimg vong. 

• Dung tay van n&m dam eda de mo eda ta da tAc dung mot ngau liic 
len n5m dam cda. 

gd* 22. 2. Neu tdc dung cua ngau liic doi vdi mpt vat ran. 

Tra Icfi 

• Triidng hop vat khong c6 true quay co dinh 

• Ne'u vat chi chiu tac dung cua ngau liic thi vat s§ quay quanh mot 
true di qua trong tarn va vuong goc vdi mat phang chda ngau lire. 

• Ngau liic khong gay nen mot tac dung nao dd'i vdi true quay di 
qua trong tarn. 
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* Trudng hap vat c6 true quay co dinh 

• Difdi tdc dung cua ngau life v£t s§ quay quanh true co dinh do. 

• Neu true co dinh khong di qua trong tam thi trong tarn cua vfit 
s§ chuyen dong tron quanh true quay do. Khi do xuat hien life 
hifdng tam true quay bi bien dang. 

22.3. Viet cong thuTc tinh mo men ngau life. Mo men cua ngau life 
co dac diem gi? 

Tra lift 


Cong thtfc: M = F .d 
Trong do: F = Fi = F 2 

d = khoang each giCfa hai gia cua hai life F, va F,. 

Dae diem: Khong phu thuoc vao vi tri cua true quay vuong goc vdi 
mat phang cua ngau life. 

Chon cau tra ldi dung 

22. 4. Hai life cua mpt ngau life co dp ldn F = 5 N. Canh tay don cua 
ngau life d = 20 cm. Mo men cua ngau life la: 

A. 100 N.m ‘ B. 2 N.m C. 0,5 N.m D. 1 N.m 

Hifdng dan gidi 

M = F . d = 1 N 


Dap art: D 

22.5. Mpt ngau life gom hai lifcF, va F 2 , c6 Fi = F 2 = F va c6 canh 
tay don d. Mo men cua ngdu life nay la: 


A. (F, -F 2 ).d B. 2Fd C. Fd 


D. Chifa biet difpc vi c6n phu thuoc vao vj tri cua true quay. 


Dap an: C 


BI HUCJNG DAN GIAI CAC BAI TAP SGK 


22. t. Mot chiec thifdc 
manh c6 true quay nkm 
ngang di qua trpng tam O 
cua thude. Dung hai ngon tay 
tdc dung vao thifdc mdt ngau 
life. Hai life Fa = Fb = 1 N va 
dat vao hai diem A va B each 
nhau 4,5 cm nhif hinh 22.1a. 

a) Tinh mo men cua ngau life 
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b; Thanh quay cli mot goc a = 30 1 ’. Hai lire luon nam ngang va van dat 
tai A va B nhu hinh 22.1b. Tinh mo men cua ngau lire. 

Tom 161 

F a = F b = F = 1 N; AB = 4,5 cm 

a) M =?; b) a = 30°; M =? 

Hitting dan gidi 

a) Mo men cua ngau lire: 

M = F d = F . AB = 1. 4.5.10" 2 = 4,5.10' 2 N.m 

b) Thanh quay di mot goc ex = 30°: 

Tir hinh 22.1c ta co: 

M = F . d = F . AB . coscx Hinh 22.1c 

Msl. 4,5.10 2 . cos 30°= 3,88.10' 2 N.m 

Dap so: a) M = 4,5.10~ 2 N.m; b) M = 3,88.10~ 2 N.m 
Cl BAI TAP LUYEN TAP 



Cdu 22.2. Mot v£t ran phang, mong co dang mpt tarn giac deu ABC, moi 
canh lk a = 20 cm. Ngadi ta tac dung v&o v&t mpt ngau lure nam trong 
mat phang cua tarn giAc. Cac lire co do lan 8 N va dat vao hai dinh A va 


B. Tinh mo men cua ngau lire trong cac tradng hap sau: 

a) Cac lac vuong gdc vdi canh AB. 

b) Cac lac vuong goc vdi canh AC. 

c) Cac lire song song vdi canh AC. 

Tom tdt 


AB = BC = AC = a = 20 cm 
F A = F B = F = 8 N 
M = ? 

a) Fi AB; b) FI AC; c) F// AC 

Ihtdng dan gidi 

a) Tradng hap F 1 AB nha hinh 22.2a 

M = F . AB = F . a = 8.0,2 = 1,6 N.m 

b) Tradng hap F 1 AC nha hinh 22.2b 


>»»»».v 


Hinh 22.2a 


PBs| 


Hinh 22.2b 
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<1 = -a = 10 cm 
2 

M = F. d = 8.0,1 = 0,8 N'.n 
c) til AC 

d = — = l(h/*3 cm 

M = F. d = 8.0,1 ^ = 0,8^3 N.m 


Hinh 22.2c 


D&p so: a) M = 1,6 N.m; b) M = 0,8 N.m ; c) M = 0,5 s3 N.m 

&uc 22.3. Mot vat r&n phAng. mong co dang mot hinh vuong ABC D. canh la 
a = 25 cm. Ngi/cri ta tac dung vao vat mot ngau ldc nKm trong m& ph4ng 
cua hinh vuong. Cac lac co do Idn 10 N va dAt vao hai dinh A vk C. Tinh 
mo men cua ngau lac trong cac tradng hap sau: 

a) Cac lac vuong g6c vdi canh AB. A 

b) Cac lac song song vdi canh AB. A X JV ,, 

c) Cac lac vuong goc vdi AC. 


AB = BC = a = 25 cm; F = 10 N; M =? 

a) F 1 AB; b) F //AB; c) F 1 AC 

Giai 

a) Cdc lac vuong g6c vai canh AB nha hinh 22.3a. 


Hinh 22.3a 


Mo men lac khi do: 

M, = F .d, * F . AB = F. a = 10.0,25 = 2,5 N.m 

b) Cac lac song song vdi canh AB nha hinh 22.3b. 

Mo men lac khi dd: 

M 2 = F ,d 2 = F . AD = F. a = 10.0,25 = 2,5 N.m 

c) Cdc lac vuong goc vdi AC nha hinh 22.3c. 

Mo men lac khi dd: 

M 3 = F .d 3 = F . AC = F. a^2 = 10.0,25>/2 = 2,5^2 N.n 
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Dcip so: a) M, = 2,5 N.m; b) M 2 = 2,5 N.m; c) M :) =2,5~\j~2 N.m 

22.3. Mot vat rSn phang, mong co dang mot hinh tron tarn O, ban 
ki'nh R = 50 cm. Ngirdi ta tac dung vao vat mQt ngau lire nkm trong 
mat phang cua hinh trdn tai hai dau A, B cua mot dirdng kinh. Cac 
lire co do ldn 6 N. Ti'nh mo men cua ngau li/c. 

Tom 161 


R = 50 cm; F = 6 N 
M = ? 

Hifting dan giai 

Tir hinh 22.4 ta co: 

d = AB = 2 R = 50 cm = 0,5 m 
Mo men cua ngau li/c: 

M = F d = 6.0,5 = 3 N.m Hinh 22.4 

Dap so: M = 3 N.m 

22. tf. Mot vat ran phang, mong co dang mot hinh chCf nhat ABCD, 
canh AB = a = 60 cm, canh BC = b = 80 cm. Ngi/di ta tac dung vao 
vSt mot ngau lire nam trong mat phang ciia hinh chir nhat. Cac lire co 
do ldn 20 N va dat vao hai dinh A va C. Tinh mo men cua ngau luc 
trong cac trirdng hop sau: 

a) Cac lire vudng goc vdi canh AB. 

b) Cac lire song song vdi canh AB. 

c) Cac lire vuong goc vdi AC. 

Tom tdt 



AB = a = 60 cm; BC = b = 80 cm; F = 20 N; M =? 
a) F 1 AB; b) F //AB; c) F ± AC 
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Hu’cfng dan gidi 

a) Cac IlTc vuong goc vdi canh AB nhtf hinh 22.5a. 

di = AB = a = 60 cm = 0,6 m 
Mo men lire khi do: 

M, = F .d, = 20.0,6 = 12 N.m 

b) Cdc liic song song vdi canh AB nhu hinh 22.5b. 

d 2 = BC = b = 80 cm = 0,8 m 
Mo men life khi do: 

WT?= F .d 2 = 20.0.8 = 16 N.m 

c) Cac liic vuong goc vdi AC nhu hinh 22.5c. 

d 3 = \ja z + b 2 = 100 cm = 1 in 



Hinh 22.5i 


M6 men life khi do: 

M 3 = F ,d 3 = 20.1 = 20 N.m 



F 

Hinh 22.5b 


F 



Hinh 22.5c 


Dap so: a) Mi = 12 N.m; b) M = 16 N.m; c) M =20 N.m 
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CHtfONG IV: CfiC D\W LCJfiT BfiO TOfiN 

BAl 23. DONG LI/0NG DINH LUAT 
BAO TOAN DONG LI/0NG 

A/ HI/6NG DAN TRA LCH CAU HOI CO BAN 

&&u 23. t. Neu dinh nghia va y nghla ciia dong lupng. 

Tra Wi 

Dong lirpng p cua mot vat la mot vecto cung hudng vdi van toe cua 
vat va dupe xac dinh bdi bieu thde: p = mv 

Y nghla cua dong lupng : la dai lupng dac trUng cho kha nang truyen 
chuyen dAng cua vat. 

23. 2. Khi nao dong lupng cua vat bien thien? 

Tra Wi 

Khi c6 luc tac dung len vat trong mot khoang thdi gian nao do. 

23.3. He co lap la gi? 

Tra Wi 

Mot hg nhieu vat dupe goi la co lap khi khong co ngoai luc tac dung 
len hg hoac neu co thi ede ngoai luc ay can bang nhau. Trong mpt hg 
c6 lap chi cd cac noi lire ti/ang tac gitfa ede vat. Cdc noi luc nay theo 
dinh ludt III Niu-ton true doi nhau tirng doi mot. 

gdu 23. 4. Phat bieu dinh luat bao toan ddng lupng. Chufng to rang dinh 
luat do tuong duong vdi dinh luat III Niu-ton. 

Tra Wi 

Tong dgng lupng cua rhot hg co lap la mot dai lupng bao toan. 

Mpt he co lap co N vat thi : 

p, + p 2 +... + p N = khong doi= const 
Xet mot he co lap gom hai vat tuong tac nhau bang cac npi lpc F,, F 2 . 
Theo dinh ludt III Niu-ton: 

f, = -f 2 

Goi Ap,, Ap 2 la do bien thien dong lupng cua hai vat trong thdi gian 
At. Ta co: 

Ap, = F,At; Ap, = F 2 At 
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Theo dinh luat Ill Niu-ton ta suv ra: 

Ap,=- Ap. 

Hay: Ap, + Ap : = 0 

Tong dgng lirgng cua he khong doi theo then gian bao toan. tufc 
la: 

Pi + P’ = khong doi 

V4y: dinh luat bao toan dong lirgng Wong dirong voi dinh luat. Ill 
Niu-tan. 

&Au 23. 5. Dgng lirgng dupe tfnh bang: 

A. N/s B. N.s C. N.m D. N.m/s 

Chon cau tra leri dung. 

Dcip an:B 

&iu 23. 6. Chufng minh rang don vi dong lirgng cung co the tinh ra 
Niuton giay (N.s) 

Hiidng dan gidi 

Theo dinh li bien thien dong lirgng: 

Ap= p 2 - p, = FAl 
Trong d6: 

F tinh bang N; At tinh bang s => Co the tinh don vi cua d$ng lirgng 
theo N.s. 

gdu 23. 7. Giai thich hien tugng sung giat khi b£m. 

Tra Idi 

0 thdri diem ban dau t 0 = 0: sung ddng yen va dan nam trong sung. 

Goi M, V = khoi li/ong va van toe sung ngay sau khi ban; m, 
v = khoi lirgng va van toe cua dan ngay sau khi ban. 

Theo dinh luat bao toan dong lirgng: 

MV + m v =0 



M 


Dau (-) chufng to khi no sung dan bay ve phia trade thi sung bi 
giat ve phia sau. 

B/ Hl/CJNG DAN GIAI CAC BAI TAP CO BAN 

23. f. Mot qua bong dang bay ngang vdi dong lirgng P thi dap vuong 
g6c vao mgt bde todng thang dufng, bay ngirge trd lai theo phuong 
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vuong goc vdi bdc ti/dng vdi cung do Ion van toe. Do bien thien dong 
li/Ong cua qua bong la: 

A. 6 B. p C. 2p D.-2p 


Chon cau tra ldi dung. 

Hitting dan giai 

Goi p' la dpng lifpng cua qua bong sau khi dap vao tddng bay ra. Khi 
dd: p' T4- p => p' =- p 

Ta co do bion thien dpng lifong: 

Ap = p'- p => Ap =- 2p 


Dap an: D 

23. 2. Mpt vat nho khoi ldpng m = 2 kg trdpt xuong mpt di/dng doc 
thSng nh3n tai mot thcri diem xac dinh co van toe 3 m/s, sau do 4 
giay co van toe 7 m/s, tiep ngay sau do 3 giay vat co dpng ltipng 
(kg.m/s): 

A. 6 B. 10 C. 20 D. 28 

Hitting dan giai 
v 0 = 3 m/s; ti = 4 s; vj = 7 m/s 
t 2 = 4 s: p 2 =? 

Ta co: a = ——— = 1 m/s 2 

h 

v 2 = V) + at 2 = 10 m/s 
P 2 = mv 2 = 20 kg. m/s 

Ddp an: C 

23.3. Xe A c6 khoi lupng 1000 kg va van toe 60 km/h, xe B c6 khoi 
ldpng 2000 kg v& van toe 30 km/h. So sanh dong ldpng cua chung. 

Tra Itii 


Dong ldpng cua xe A la: 

I’a = m A .v A = 1 000 . 16^ .= 16666“- kg.m/s 

Dong ldpng cua xe B 1&: 


Pb = m B . v B = 2 000.8-= 16666— kg.m/s 

3 3 


Pa = m A- v A = j 


m H .v B 


Vay hai xe co dong ldpng bflng nhau va bang 16666^ kg.m/s 
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23. 4. Mot mdy bay co khoi ltfgng 160 000 kg bay vbi van toe 870 
km/h. Tinh dong li/ong cua may bay. 

Tra Icfi 

m = 160 000 kg; v = 870 km/h = 241,67 m/s 
Dong logng cua may bay la: 

P = m.v = 3,87.10' kgm/s 

Dap so: P = 3,87.10 7 kgm/s 
23.5. Life 50 N tac dung vao vat m = 0,1 kg ban dau n&m yen, thdi 
gian tdc dung 0,01 s. Xac dinh van toe cua vat. 

Tra Icfi 


F = 50 N; m = 0,1 kg; v 0 = 0; t = 0,01 s 
Ta c6: 

FAt = mv - 0 = mv = 50.0,01 = 0,5 kg.m/s 

FAt 0,5 . . 

=> v = -= — = 5m/s 

m 0,1 

Dap so: v = 5 m/s 

C/ BAI TAP LUY|N TAP 

23. 6. Mpt 6 to khoi li/ong 1,5 tan dang chuyen d$ng vdi v£n toe 54 
km/h bong gSp mot chi/dng ngai v&t tren dtfdng nen thSng (phanh) 
gap. Sau 6 s xe durng lai. Tinh luc ham phanh. 

llifcfng dfin gidi 

* 

Ap dung cong thufc: 

9 -• 

Ap = p 2 - p, = F.At 


Trong d6: 

p 2 = m v 2 ; p, = m v,; v 2 = 0; At = 6 s 
m = 1,5 tan = 1500 kg; v, = 54 km/h = 15 m/s 


^ F = - = =_ 3750 N 

At At 


Dap so: F =- 3750 N 

23. 7. Mpt hp hai chat diem co khoi lirgng nt] = 1 kg, m 2 = 2,5 kg 
dang chuyen dong vdi van toe V! = 2,5 m/s va v 2 = 2 m/s. Tinh dp ldn 
dong lttong cua he trong ede tnrdng hop sau: 
a) v,ttv 2 ; b) v,tlv 2 ; c) v, lv 2 
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I lifting dan gidi 


a) v, TT v 2 : 

Dong ldong ciia he: 

P = P 2 + Pi= m 2 v, + mi v, 

VI v, TT v 2 nen: 

p = m 2 v 2 + m]Vi = 2,5 . 2 + 1 . 2,5 = 7,5 kg.m/s 

b) V, tl v*, 

4 

Ti/dng tp: 

p = m 2 v 2 - miV! = 2,5.2- 1 . 2,5 = 2,5 kg.m/s 

c) iv, 

Vi v, 1 v, => p, 1 p 2 . Ap dung dinh li Pitago ta co: 

P= Jpi + P 2 = yjd-2,5) 2 + (2.2,5) 2 = 2,5 >/5 kg.m/s 
Dap so: a) p =7,5 kg/m/s; b) p =2,5 kg.m/s; c) p = 2,5 -Js kg.m/s 
Cdu 23. 2. Mpt ten Ida co khoi ltfong 50 tan dang bay thing ddng len 
vdi van toe v = 200 m/s so vdi mat dat thi phut ra m0t li/png nhien 
li<?u co khoi liipng 10 tan tdc thdi ra phia sau vdi v§n toe khong doi 
vi = 600 m/s so vdi ten Ida. Tinh van to'c v 2 cua t&n Ida so vdi mat dat 
ngay sau dd. 

Hitting dan gidi 

Chon hp qui chieu gin vdi mat dat. Chon chieu chuyd’n dong ban dau 
cua ten Ida la chiiu di/ong. 

Goi v&n toe cua khi phut ra so vdi mat dat la la Vj"; vdn toe cua ten 
Ida sau khi cd khi phut ra la v 2 . Ta co: 

v,'= v, + v 
Vi v, tl vnen: 

vi’ = v - vi = 200 - 600 = -400 m/s 

Dau trd chdng to v0n toe cua khoi khi ngupc chieu chuyen dOng ban 
dau cua ten Ida. 

Xem ten Ida nhd m0t h0 kin khi chuyen d0ng ta dp dung dinh lufit 
bao toan d0ng ldang: 

mv = m,v, + m,v 2 (1) 

Chieu (1) len true Ox thing ddng chieu di/crng la chuyen d0ng luc dau 
cua ten Ida: 

mv = miv,’ + m 2 v 2 
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V 


2 


mv - m v 
in j 


'•0000.200 100 00 .(-4 00) 
" 50000-10000 


350 (m/s) 


Ta thay v 2 > 0 do do sau khi khoi khi phut ra thi ten Ida van chuyen 
dong ve phia tnidc v,i co van tii'c Idn hon luc truoc. 

Dap so: v 2 = 350 m/s 


BAI 24. CONG. CONG SUAT 


A/ HUCJNG DAN TRA LCJl CAC CAU HOI CO BAN 


04a 24. t. Phat bidu dinh nghia cong va don vi cong. Neu y nghia cua 
cong am. 

Tra li/i 

Khi lire F khong doi tac dung len mot vat nho va vat do chuyen ddi 
mot doan s theo hudng hop voi hudng cua lpc goc u thi cong thifc 
hien befi lire do dupe tinh theo bieu thde: 

A = K.cosu 
Don vi cong: J 

Y nghia cua cong am: cong am la cong cua lpc c;in tro chuyen dong. 

04a 24. 2. Phat bidu dinh nghia cong suat va don vi cong suat. Ndu y 
nghia vat li cua cong suat. 

Tra l(/i 


• Cong suat la dai lirong do bkng cong sinh ra trong mpt don vi thdi gian. 

• Y nghia ciia cong suat: cong suat cang ldn thi dpng co se lam viec 
nhanh hon. 

04a 24.3. Don vi nao sau day khong phai la don vi cua cong suat? 

A. Js B. VV C. Nrn/s D. HP 

Dap an: A 

04a 24. 4. Chon cdu dung 

Cong co the bidu thi bSng Uch cua: 

A. N&ng lirong vk khoang thdi gian. 

B. Lire, quang dirdng di dope va khoang thdi gian. 

C. Lire va quang dirdng di dope. 

D. Lpc va v|kn toe. 

Dap an: C 
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Cdu 24. 5. Mot lire F khong doi lien tuc keo mot v£t chuyen dong voi 
van toe vtheo hiTong cuaF. Cong suat cua lire F la: 

A. Fvt B. Fv C. Ft D. Fv 2 

Dap an: B 

&<ut 24. 6. Neu ba vi du ve lire sinh cong. 

Tra lefi 

• Keo mot g&u nuttc tir diroi gieng sau len. 

• Xe tai cho hang tir ga A den ga B. 

• Mot ngifdi day mot kign hang tren mot mat phang nghieng. 

&Ut 24. 7. Xac djnh dau ciia cong A trong nhCfng trOcrng hop sau: 

1. Cong ciia lire keo ciia dong c a khi 6 to len doc. 

2. Cong cua liic ma sat cua mat dudng khi 6 to len doc. 

3. Cong cua trong liic cua ve tinh bay vong trdn quanh Trai Dat. 

4. Cong cua trong lire khi may bay cat canh. 

Tra U/i 


1. A > 0 2. A < 0 3. A > 0 4. A < 0 

&tu 24. 7. So sdnh cong suS’t ciia cac may sau: 

a) Can cau A nang diroc 800 kg len cao 5 m trong 30 giay. 

b) Can cau B nang diroc 1000 kg len cao 6 m trong 1 phut. 

Tra lifi 


D A a 800.10.5 4000... 

a) Cong suat cua may A: P A = —— - -=-W 

t 30 3 

b) Cong suat ciia may B: P B = — = = 100 OW 

t 60 

Vay cong suat ciia m&y A I6n han may B. 

B/ Hl/CJNG DAN GIAI CAC BAI TAP CO BAN 


&ut 24. t. Mpt ngirdi k6o mpt h6m go khoi lirqng 80 kg triiot tren san 
nha bang m&t day c6 phirong hop goc 30° so vdi phirong nSm ngang. 
Lire tdc dung len day bang 150 N. Tinh cong cua lire d6 khi h6m triTOt 
di diroc 20 m? 

Hif&ng dan giai 

Cong ciia lire k6o khi horn trirot di dirge 20 m la: 

A = Fscosa = 150.20 . — = 1500^3 J = 2 598 J 

2 

Dap so: A = 1500 V3 J = 2 598 J 
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24. 2. M6t dong ca didn cung cap cong Suat 15 kW cho mot cAn cau 
nang 1000 kg len cao 30 m. Tinh thdi gian toi thieu de thirc hien 
cong viec d6? Lay g = 10 m/s 2 . 

Hi/dng dan giai 

Cong ma can cau da thdc hipn de nang vat len cao la: 


A = F. s . cosa = mgs = 1000 . 10.30 = 300000 (J) 

Thdi gian ma can cau da sOf dung de thirc hien cong vide tren: 



^0000 = 20 s 
15000 


C/ BAI TAP LUYlNTAP 


Dap so: t = 20 s 


&iu. 24.3. M$t chiec xe 6 to c6 khoi lifpng m = 2 tan bat dau chuyen 
dong nhanh dan deu. Sau 5 giay xe dat vfin toe 3 m/s. He so ma sdt 
giCfa mat diidng va xe la 0,25. Tinh cong do liic keo dpng ca da thtfc 
hien va cong suat cua dpng ca. Lay g = 10 m/s 2 . 

Hiidng dan giai 


Gia toe cua 6 to la: 


q _ V t - Vp _ 3-0 A<5 _,_2 


= 0,6 m/s' 


Cdc life tdc dung vao xe: 

P + N + Fnu + Fk = ma 

Chieu phuang trinh tren len phtfang chuyen dpng ta co: 
F k - F m a = ma 
=> F k = ma + F mi = ma + pmg 
=^F k = 2000.0,6+ 0,25.2000.10 = 6200 N 
Quang di/dng vSt di di/ac trong 5 giay d4u: 

Cong do luc kdo dpng ca thifc hipn la: 

A'= Fscosa = 6200.7,5 . 1 = 46 500 J = 46,5 kJ 
Cong suat cua dpng ca: 

p = A = 46500 = 930Q w = 9 3 kw 
t 5 


Dap so: A = 46,5 kJ; P = 9,3 kW 
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&iu 24. 4. M6t vat co khoi li/ong 50 kg 
truot deu tren mQt mat phdng ndm 
ngang co he so ma sat p = 0,2, vdi van 
toe 50 cm/s di/di tac dung cua life keo F 
hop vdi phoong thdng ddng mot goc p = 

60° nhu hinh 24.1. Hinh 2 4.1 

a) Tinh cong cua ldc kdo vat trong thdi gian mOt phut. 

b) Be tang cong keo ta phai tang hay giam goc p. 

Hitting dan giai 

a) Cong kdo vat trong mpt phut la: 

A = Fscosa 

Vdi: s = vt = 0,5 . 60 = 30 m 

Vi vat chuyen dpng deu nen hop ede Idc tdc dung vao vat phai tript 
tieu. Tdc la: 

F + F mH+ P + N =0 

Chieu xuong phi/ong nam ngang ta c6: 

Fcosa = F ra , = pmg 

lire kdo hap vdi phirang th&ng ddng mOt gdc p = 60° do d6 nd se 
hap vdi phirang nam ngang mQt gdc a = 30°. 

=> A = pmgs cosa = 0,2.50 . 10.3 . 150 V3 J 

b) De tang cong kdo ta phai giam gdc a tdc la tang gdc p 

Ddp so: A = 150 J 3 J 

24.5. MOt edn cdu dung de cd’u ede container ldn ede xe tai ldn da 
dda mot container cd khd'i lirang 1,2 tan td mat dd't len mat sdn cao 2 
m trong thdi gian 15 gidy. Coi chuyen dOng cua containner Id thdng 
ddu. Cho g = 10 m/s 2 . 

a) Tinh cong vd cong sud't cua lire ndng? 

b) Be mot vdt khde cd khoi lirang bang — kho'i lirang cua conteinner 

4 

tren cung tir mat dat len mat sdn tren cung trong thdi gian tren thi 
cong sua't cua dOng ca xe phai tang hay giam bao nhieu? Nhdn xet? 

Hitting dan giai 

Doi: 1,2 td'n = 1 200 kg. 
a) Cong cua life ndng cua can cdu: 
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Vi can cau nang \at len thing dufng va deu do do lac nang bang 
trong lLfc cua container va 3 = 0 . 

A = F . s . cosa = mgh = 1 200 . 10.2 = 24 000 J 
Cong suat cua lire nang: 


P 


A 

t 


2400 0 

15 


= 1600 W 


C&ng suat cua dong co xe khi nang vat co khoi lapng m' = - m la: 

4 


p,_ A' _ nVgh 
t l 


rash =i=400 W 


4t 4 

b) Vay de nang vat co khoi lapng gap doi len mot do cao cho trade va 
trong thdi gian cho trade thi cong suat thay doi mot ldpng 14: 

AP = P' — P = 400 - 1600 =- 1200 W 
=> Cong suat giam 1200 W 

Dap so: a. A = 24 000 J; P' = 1600 VV b. AP =- 1200 W 


BAI 25. DONG NANG 

A/ HUONG DAN TRA LCll CAC CAU HOI CO BAN 

25. t. Neu dinh nghla v4 bieu thufc ciia dong nang? 

Trd lifi 

Dpng n4ng 14 mot dang nSng lapng ma mot vat cd dape do n 6 dang 
chuyen dpng. Bieu thufc cua dong n4ng: Wj =|mv 2 . 

25. 2. Khi nao dpng n4ng ciia vat 
a) Bien thien b) TAng len c) Giam di 

Trd lifi 

a) DOng n4ng cua vat bien thien khi lac tac dung len vat sinh c&ng. 

b) DOng n4ng cua vat t4ng khi lac tac dung len vat sinh cong ddcfng. 

c) DOng n4ng cua vat giam khi lac tac dung len v4t sinh cong am, 

25.3. Cau n4o sai trong cac cau sau 

Dpng n4ng cua vat khong doi khi vat: 

A. Chuyen d 6 ng thing deu. 

B. Chuyen dong vdi gia toe khong doi. 

C. Chuyen dong tron deu. 

D. Chuyen dong cong deu. 

Dap an: B 
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Dap an: C 


25. 4. Hay chon cau dung 
Dong nang cua mot vat tang khi: 

A. (Jia toe cua vat a > 0. 

B. Van toe cua vat v > 0. 

C. Cac lire tdc dung len vat sinh cong ddang. 

D. Gia toe cua vat tang. 


25.5. Dong nao a cot 1 ufng vdi dong nao a cot 2? 


CQt 1 

CQt 2 

Dpng trao doi nang hiQng 

A. May keo. 

1. Thde hien cong. 

B. Can cau. 

2. Truyen nhigt. 

C. L6 nung. 

3. Phat ra cac tia nhiet. 

D. Mat Trdi. 


E. Lu quet. 



1; B -» 1; 


7’rd Wi 

2; D 


3; E -> 1. 


Cdu 25. 6. Chdng minh rang dpng nang — mv 2 cd dan vi la kg m 2 /s 2 . 

2 


7’rd Ufi 

Ta thay khoi lagng co dan vi la kg, van toe co don vi la m/s do do: 

i,i 1 2 1 

Wj = - mv s kg. 

2 s 


Chufng minh cong thufc: 


— mvj - --.mv? = A 
2 2 2 1 


Bang each dura vao cong thufc: 
v 2 2 - vj 2 = 2as 

Doi vdi tradng hap vat chuyen dong nhanh dan deu. 

Giai 


TCr cong thufc v 2 2 - vi 2 = 2as nhan hai ve vdi -m ta cd: 


I 2 1 2 

— m v 2 -m Vj = mas 
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M4 trong chuyen ddng nhanh dan deu thi lire F da gky cho vat m0t 
gia toe a do do: F = ma. Thay v4o cong there tren ta suy ra di/qc: 

|mv 2 2 - — m Vi Z = Fs = A ( dpcm) 

B/ HU0NG DAN GIAI CAC BAI TAP CO bAn 

25. f. Mot vat co trong li/ong 1,0 N c6 d&ng nSng 1,0 J. Khi d6 v4n 
toe cua vat 14: 

A. 0,45 m/s B. 1,0 m/s C. 1,4 m/s D. 4,4 m/s 

Chon dap so dung. L4'y g = 10 m/s 2 . 

Tra lefi 

Ap dung cong thurc: 


P = mg va W d = 


mv 


v = 




= 4,4 m/s 


Dap an: D 

25. 2. MQt 6 to co khoi lirong 1000 kg chuyen d0ng vdi van toe 80 
km/h. DQng nfing cua 6 to nay bang: 

A. 2,52.10 4 J B. 2,47.10 5 J C. 2,42.10 s J D. 3,2.10 s J 
Hay chon dap so dung. 

<- ■ ■ Tra li/i 

v = 80 km/h =* 22,22 m/s 
Ap dung cong thufc: 
mv 2 

W d = —= 2,47.10 s J 

Dap an: B 

C&* 25.3. Tinh dQng n4ng cua m$t van d0ng vien c6 khoi li/Qng 70 kg 
chay deu het quang diidng 400 m trong thdi gian 45 s. 

Tra im 

Ddng nang cua ngPdi v4n d$ng vien 14: 


W. 


= i mv 2 = i 7 of^ 


2 ^ 45 , 


= 2765 J 


Dap so: W d = 2765 J 
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C*u 25. 4. Mpt vat khoi li/ong m = 2 kg dang nkm yen tren mot mat 
phang ngang khong ma sat. Diroi tdc dung cua life nkm ngang 5 N, vat 
chuyen dong di dope 10 m. Tinh van toe cua vat a cuoi chuyen ddi ay. 

Gidi 

F 5 

Gia toe ciia vat: a = — = — = 2,5 m/s 2 

m 2 


Van toe cua vat a cuoi chuyen ddi ay la: 

v 2 - v 0 2 = 2as => v = Jvl + 2as = 72-2,5.10 = 5 42 m/s 


Dap so: v = 5\[2 m/s 


Cl BAI TAP LUYEN TAP 


Cdu 2S. 5. Mpt vat co khoi loong m = 2,5 kg roi tir do td do cao 20 m. 
Lay g = 10 m/s 2 . 

a' Khi qua diem each mat dat 15 m vat co dpng nang bang bao nhieu? 
b> Tinh dpng nang cua vat luc cham dat. 

Hifdng ddn gidi 

Td hinh 25.1, chon goc toa dp tai diem edeh mat dat 20 m, goc 
thdi gian luc v5t bat ddu roi, chon chieu doong hudng xuong. 


Van toe ciia vat khi each mat dat 15 m Id: 
v 2 = 2as 

Vdfi s = h‘ = h - 15 = 20 - 15 = 5 m 
Vi vat roi tif do nen a = g, suy ra: 

v = -J2gh' => v = -s/2.10.5 = 10 (m/s) 
Dong nang cua vat khi each mat dat 15 m: 

Wj =^ = M^ = 12 5J ' 

2 2 

Tirong tif: van toe cua vat luc cham dat Id: 
v c d = s/2gh = 20 m/s 



Hinh 25.1 


Dong nang ciia v£t luc cham dat: 

= 2 ^ 201 ^ 
2 2 


= 500 J 


Dap so: a) W d = 125 J; b) W d cd = 500 J 
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25. 6. Mot 6 to co khoi logng 2 tan dang chuyen dong tren Jadng 
njm ngang vdi van toe khong doi v 0 = 54 km/h. Ngi/di lai xe nhin 
thay den do phia trade non da ham phanh 6 to chuyen dong them 20 
m nCfa thi ddng hAn. Tinh: 

a) Cadng do trung binh cua lac ham. 

b) Khoang thdi gian td luc ham phanh den luc ddng hAn. 

Hif&ng dan giai 

a) Ap dung dinh li dong nAng ta co: \V ils - V/,, = A nl = 0-^-mv 2 = -F h .s 


Trong d6: 

m = 2 tan = 2 000 kg; v 0 = 54 km/h = 15 m/s; s 
Cadng do trung binh cua lac. ham la: 

mvl. 20CXM5> .,|2 50 N 

2s 2.20 

Gia toe cua xe khi hi ham: 

v, 2 - v 0 2 = 2as => a = —— = —— = -5.625 m / s : 

2s 2.20 

b) Thdi gian td luc ham den khi xe ddng hAn Id: 
v = v 0 + at = 0 

t = ~^ =———« 2,67 s 
a - 5,625 


= 20 m 


Dap so: F h = 11250 N; t = 2,67 s 
25. 7. Mot vat co khoi lagng 500 g 
trdgt khong van toe dau td dinh mgt 
mSt ph&ng nghieng cao h = 5 m xuong 
mat ph&ng nAm ngang nhd hinh 25.2. 

Vat chuyen dpng tren mat phAng n&m 

ngang dage 15 m thi ddng lai. HA so B C 

ma sat tr&n BC la p = 0,25. Hinh 25.2 

a) Tinh dong nAng cua vat tai B. b) Tinh cong lac ma sat tren AB. 

Hiidng ddn giai 

a) Bong nAng cua vat tai B la: 

Ap dung dinh li dong nAng tren doan BC: 

WrfC - W,i B = A ras = F m8 .BC 
Ma v c = 0 => W,i c = 0 

W dB = pmg.BC = 0,25. 0,5 . 10 . 15 = 18,75 J 
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b) Cong cua ltfc ma sat tren AB: 

Ap dung dinh If dong nang tren doan AB ta cd: 

W d B- W d a = A im + A p 

Ma v A = 0 => W d A = 0 
-=> W dB = A ni g + mgh 
=> A m5 = W dB -mgh 

A ra9 = 18,75 - 0,5 . 10.5 = - 6,25 J 

Dap so: a) W dB = 18,75 J ;; b) A mt = - 6,25 J 

BA1 26. THE NANG 


M Hl/CJNG DAN TRA Ldl CAC CAU HOI CO BAN 

&iu 26. t. Neu dinh nghla va y nghia cua the nang: 
a) Trong trtfdng b) DAn hoi. 

Tra lifi 

a) • The nAng trong trtfdng (the nAng hap dan) cua mQt vAt 1A dang 

nAng Itfong ttfong tac gitfa Trai Bat vA vAt dng vdi mQt vi tri xAc 
dinh ciia vat trong trong trtfdng. 

• Y nghla ciia thd nAng trong trtfdng khi mQt vAt nho chuyen d$ng 
trong trong t rtf cfng td vi tri M den vi tri N thi c6ng cua trong ltfc cua 
vat co gid tri bflng hi£u thd' nAng trong trtfdng td M den N. 

b) • The nang dan hoi la dang nang ltfong cua m^t vAt chiu tic dung 

cua ltfc dan h6i. 

• Y nghla ciia thd' nang dan hoi: dAc trtfng cho kha nang sinh cong 
khi vat bi bien dang. 

26. 2. Khi mot vat tir do cao z, vdi cimg van toe dau, bay xuong dat 
theo nhtfng con dtfbng khac nhau thi: 

A. ldn van toe cham dat bang nhau. 

B. Thdi gian roi bang nhau. 

C. Cong cua trong ltfc bang nhau. 

D. Gia toe roi bang nhau. 

Hay chon cau sai. 

Dap an: B 

Cdu 26.3. C’hdng to rang trong trong trtfdng deu moi vat (neu khong 
chiu tAc dung cua mQt ltfc nao khac) se chuyen dong vdi cung mot gia 
tdc g goi la gia toe trong trtfdng. 
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Tra Icfi 


Bieu thtfc cac lire tac dung van myt vat A: 

F - nia 

Nhu de bdi da noi chi co trong lire tac dung vao vat nen: 

P = mg = ma => g = a 

Vat chuyen dong voi gia toe bang gia toe trong tnrdng. 

6** 26. 4. Tim hai vi du chifng to rang mot v£t co khoi lirong m khi di/a 
len vi tri each mat dat do cao z thi luc roi xuong co the sinh cong. 

Tra I&i 

• Myt ngurdi dung tay nang mot cai dam len cao roi tha nd xuong dat 
thi cai dam se nen vao mat dat mot lire lam cho dat bi nen xuong 
vd chat han. 

• Cdc loai bua may dung trong ede cong trinh xay dung de dong chat 
ede coc bd tong xuong dat. 

26.5. Tren hinh 26.1, neu chon moc the ndng tai vi tri O (dy cao = 
0) thi tai diem nao 

a) Thd' ndng = 0? 

b) The ndng > 0? 

c) The ndng < 0? 

Gjdi 

a) Th§' ndng bdng 0 khi vdt 6 diem 0. 

b) The ndng > 0 khi vat ndm each O myt do cao z tufc la diem M. 

c) The ndng < 0 kjii vat a lhap h(M dO cao cua 0 tufc Id diem N. 

26. 6. Chtfng minh rdng hieu the ndng cua myt vat chuyen dong 
trong trong trUftng khong phu thu6c viec chyn goc the ndng. 

Tra Itoi 

Gid sd mOt vdt A dang d vi tri (1) trong trong trirdng chuyen dyng 
den vi tri so (2). 

Chon moc the ndng tai do cao h bat ky. 

Ta co thd ndng tai vi tri 1: W tl = mg(z, - h) 

The ndhg tai vi tri 2: W,, = mg(z 2 - h) 




138 



Hieu the nAng gitfa vi tri 1 va vi tri 2: 

W,| - W l2 = mg(z, - h)- mg(z 2 - h) 

<=> w ti - w t 2 = mgz, - mgz 2 (*) 

Nhin vAo bieu thdc (*) ta thay hieu the nAng cua mot vat chuyen d$>ng 
. trong trong trudng khong phu thuoc viec chon goc the nang. 

B/ Hl/CJNG DAN GIAI CAC BAI TAP CO BAN 

26. /. Mot vat kho'i lupng 1kg co the nAng 1,0 J doi vPi mat dat. 
Khi d6 n6 d do cao: 

A. 0,102 m B. 1,0 m C. 9,8 in D. 32 m 

Chon dap so dung lay g = 9,8 m/s 2 . 

Dap an: A 

(* 4 m 26. 2. Vat khoi lupng m g3n vao dau mpt 16 xo dan hoi co dp cdng 
bang k, dau kia cua 16 xo co' dinh. Khi 16 xo bi nen lai mot doan Al (Al 
< 0) thi the' nang dan hoi bang: 

A. +^k(Al ) 2 B. ^-k(Al ) 2 C. ^k(Al) D. +^-k(Al) 

Dap an: A 

&Au 26 .3. Trong hinh ve 26.2 hai vAt cung M N 

kho'i lupng nAm d hai vi tri M vh N sao 
cho MN nam ngang. So sdnh the nang 
tai M va N. 

Tra lifi 

TU hinh 26.2a, chon goc tinh the nang tai O Hinh 26.2 
The nang cua vat tai M 16: 

W lM = mg(h M + x) 

The nang cua vat tai N la: 

Win = mg(h N ) 

M6 hjn + x = h N nen the nang tai M 
vA N bang nhau. 

26. 4. Lo xo co do cdng k = 200 N/m mpt dau co' dinh, dau kia gAn 
vdi vat nho. Khi 16 xo bi nen 2 cm thi the nAng dan hoi cua hp bang bao 
nhieu? The nang nay co phu thupc kho'i lupng cua vat? 


M N 



Hinh 26.2 a 
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Giai 

The nang dan hoi cua he: 

W, = — k(Al)“ = 1 200.0,02‘ = 0.04 J 
2 2 

The nang nay khong phu thuoc khoi li/ong cua vat vi no chi phu 
thuoc vao do cung k cua 16 xo va do bien dang ciia 16 xo. 

C/BAITAP LUYEN TAP 

&ut 26. 5. Mot qua bong co khoi luong m = 2 kg roi to do ta diem A co 
dO cao h = 10 m so vdi mat dat. Sau khi cham dat bong nay len theo 

3 ’ 

phoong thang dufng va dat dude do cao cao nhat h’ = — h d vi tri B. 

4 

Lay g = 10 m/s 2 . 

a) Tinh d§ bien thien the nang cua vat giCfa hai vi tri A, B. 

b) Ti'nh do bien thien dong nang ciia vat ngay trUdc va ngay sau khi 
cham dat. 

c) So sanh do bien thien dong nang va the nang trong cau a) va cau b). 

Hating dan giai 

The nSng cua vat tai hai diem A, B: 

W, A = mgh 
W, B = mgh’ 

a) Do bien thien the nang cua vat giCfa hai vi tri A, B: 

AW t = W tA W tB = mg(h - h ) mg - = 2 . 10 . — = 50 J 

4 4 

Van toe ciia vat luc roi xuong cham dat la: 
v, 2 - v A 2 = 2gh 

Trong do: v. A s 0 ^ 

=> v, = y]2gh = V2.lb.10 = 10/i m/s 
Van toe ciia vat luc bat dau nay len tit mat dat la: 
v 2 2 - v a 2 = 2gh' ■ 

Trong d6: v„ = 0 ro‘v 2 = JTgb' -J2.10.~.10= y/i5Q m/s 

b) Do bien thien dong nang cua vat ngay trifdc va ngay sau khi cham 
dat: AW d = W dl _ W d2 = -(v 2 - v 2 )= - (lO y/jf ~(y/i5of = 50 J 

Nhan xet: ve do lern hai do bien thien nay bang nhau. 

Dap so: a, AW, = 50 J; b. AW d = 50 J; c. AW, = AW,, 
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26. 6. Mot vat dagc lam bang sat co khoi lirpng 5 kg roi tCr tren mot 
do cao 5 m xuong dat. Khi xuong mat dat n6 cam s&u vao dat 10 cm. 
Tinh cong va lire can trung binh cua dat? Cho g = 10 m/s 2 . 

Hifctng dan giai 

Chon goc the nang tai mat dat. 

The nang cua vat khi a dp cao 20 m la: 

W t = 5 . 10.5 = 250 J 

The nang cua vAt a mat dat bang khong do do cong can cua dat 
A = AW t = 250 J 
Lire can trung binh cua dat: 

= ^ = 2500 N 
s 0.1 


Dap so: A = 250 J; F c = 2500 N 


&ui 26. 7. Mot con lac 16 xo dat nkm ngang 
nhir hinh 26.2. Ngirdi ta k6o con lac ra 
khoi vi tri can bang mot doan la 2cm. 
Biet lb xo co d6 cimg lOON/m. Tinh nang 
lirpng da truy6n cho vpt. 

Giai 


VTCB X 




Hinh 26.2 


Chon goc tinh the nang a vj tri can bang. 

Nang lirpng da truyen cho vat chinh bang the nang d6n hoi ciia 16 
xo dirge tinh theo cong thufc: 

W = W, = -k(Al) 2 = -100.(0,02) 2 =0,02 J = 20 mJ 
2 2 


s 

26. 2. Hai vSt mi = 1 kg v& m 2 = 2 kg noi vdi 
nhau bang m6t sgi day khong co dan vat qua 
r6ng roc nhi/ hinh 26.3. Biet a = 30°, g = 10 
m/s 2 , ban dau mi vk m 2 cr cung mot dd cao vk 
ini d each chan mat phang nghieng 4 m. 
Tinh the’ nang vk do bien thien the nang 
cua tCTng vat a vi tri ban dau vk vi tri m 2 di 
xuong dirge 0,5 m trong hai trirPng hgp sau 
va rut ra nhAn xet. 


Ddp so: W =20 mJ 



a) Chon go’c tinh the nang tai chan mat phang nghieng. 

b) Chon goc tinh the nang tai vi tri ban dau cua hai vAt. 
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Hifcfng dan giai 

a) Chon goc ti'nh the nang tai chan mat phang nghieng 
Chieu duong thang dUng len tren nhu hinh 26.3a. 
The nang cua mp mi 

1 



Hinh 26.3a 


W] = mgz! = 1.10.4.sina = 40.—= 20 J 4m 

The nang cua m 2 : W 2 = 2 . 10 . 4.^- = 40 J 

d vi tri m 2 di xuong dupe 0,5 m thi mi cung di dupe 0,5 m tren mat 
phang nghieng. 

The nang cua mi,: W l9 = mgzi 3 = 1.10.(4 + 0,5).- = 22,5 J 


The nang cua m 2s : W 2s = mgz 2s = 2.10.(2- 0,5) = 30 J 

Do bien thien the nang cua ntj: W u - W, = 22,5- 20 = 2, 5 J 

Do bien thien the nang cua m 2 : W 23 - W 2 = 30 - 40 =-10 J 

b) Chon goc tinh the nang tai vi tri ban dau cua hai vat 

Chieu di/crng th^ng durng len tren nhu hinh 26.3b. 

The nang cua mi bang the nang cua m 2 bang khong. 

d vi tri m 2 di xuong diiac 0,5 m thi mi cung di len dupe 0,5 m tren 
mat ph&ng nghieng. 

Luc’do: z 2s =- 0,5 m 

zi B = 0,5.sin30° = 0,25 m 4m 

Dp bien thien the nang cua mp 

W, 3 - W, = mgZiB - 0 = 1.10.(0,25) = 2,5 J Hlnh 26 3b 

DO bien thien thO nang cua m 2 : 

W 2s - W 2 = 2.10.(-0,5) - 0 =-10 J 

Nhdn xet: th§' nang cua v$t phu thuoc v^o goc chon moc th§' nang 
nhung do biOn thien the nang thi khong phu thuOc vao gOc tinh 
the nang. 

Dap so: a) AW t = 2,5 J; AW : = -JO J; 

b) AW, = 2,5 J; AW 2 = -10 J 
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BAI 27. CCf NANG 


A/ HtfCJNG DAN TRA LCll CAC CAU HOI CO BAN 

27. /. Viet cong thdc tinh co nang cua vat chuyen dong trong trong 
trifdng. 

Tra lifi 

Khi mot vat chuyen dong trong trong trifdng thi tong dong nang va 
the nang cua vat dope goi la co nang. 

Ky hieu cua cO nang la W. 

W = W a + W t = jmv ! + mgz 

&iu 27. 2. Viet cong thdc tinh co n&ng cua vat chiu tac dung cua life dan hoi. 

Tra lifi 

w = W, + W =•—mv 2 + -k(Al) 2 
* '■ 2 2 


27.3. Phdt bieu dinh luat bao toan co nang. 

Trd lifi 

Neu khong co tac dung cua life khac (nhu lire can, lpc ma sat..) thi trong 
qud trinh chuyen dong, co nang cua vat la m&t dai lifpng bao to&n. 

&Uc 27. 4. Neu mot vi du ve chuyen hoa gida dong nang v& the nang 
trong trifdng hop vat chiu tac dung cua life dan hoi. 

Tro lifi 

Cung ten: keo cAng day cung lam cho cyng ten bi bien dang sau khi 
tha cung ten thi dang the nang nay se chuyen thanh dpng nang cung 
cap mpt vSn toe rat ldn cho mui ten lao di. 

27.5. Co n3ng la mot dai lopng: 

A. Luon luon dirong. 

B. Luon luon dirong hope bang khong. 

C. Co the dirong am hoac b&ng khong. 

D. Luon luon bang khong. 

Dap an: C 

"Uu 27. 6. Khi co tac dung cua ca trong lire, ldc dan hoi thi co nang cua 
vat dope ti'nh nho the nao? 

Tra Icfi 

W = W t + W d = mgZ + ykx 2 + 
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&iu 27. 7. Mpt vAt nho b| nem Ion 0 mot diem M tren mat dat vat len 
tori diem N thi di/ng va roi xuong. Trong quA trinh MN: 

A. Dong nang tAng. B. The nAng giam. 

C. Co nAng cifc dai tai N. D. Co nAng khong do'i. 

Dap an: D 

27. 2. TCr diem M (do cao so vdi mAt dat bAng 0,8 m) nem len mpt 
vat vdi vAn toe dau 2m/s. Biet khoi loqng cua vat bang 0,5 kg. Co 
nAng cua vAt bang: 

A. 4 J B. 1 J C 

B/ HliCfNG DAN GIAI CAC BAI TAP CC 

fa* 27. t. Con lAc don tao boi mot vat 
nho gAn vAo dau mot soi day manh, 
dau kia cua day gAn co dinh tai C. 

Doa vat len vi tri A r6i tha nhe 
nhang, vat s6 di xuong den 0 (vj tri 
tha'p nha't) roi di len den B, sau do 
quay lai vA dao dpng cut the tiep 
dien nho hinh 27.1. Neu khong co 
tac dung cua cAc life can, lUc ma 
sAt. 

a) Chufng minh rAng A va B doi xutng nhau qua CO. 

b) Vi tri nao dpng nAng cue dai, coc tieu? 

c) Trong quA trinh niio dong nAng chuyen hoA thanh the nAng vA 
ngoqc lai. 

Trd Idi 

a) Chon goc tinh th§ nAng tai 0 

Doa vAo dinh luat bao toan co nAng ta co: 
w a = w b » = nigh 0 

=^h A = h u 
MA: 

h A = 1 - lcosu 

ha = 1— lcoscio =>a = a () 


. 5 J 


D. 8 J 


Dap an: C 


i BAN 


. C 


B 



Hinh 27.1 
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Goi H' la chan cua dudng vuong goc ha tCr B den CO. Ta co: 

CO - OH’ = CO - OH hay OH = OH’=> H trung H’. 

Xet tarn giac can BCA ta thay CH vi/a la duPng cao vUa la dudng 
phan giac nen no cung se la duong trung true. Do do B doi xdng 
vdi A qua CO. 

b) Vi tri n^o dong nang ciic dai, cite tieu? 

• Dong nang epe dai la khi the nang bang khong do do vi tri co 
dong nang epe dai la vi tri 0. 

• Dong nang epe tieu la khi the nang cue dai do d6 vi tri co dong 
nSng epe tieu la vi tri cao nhat hay do la A ho$c B. 

c) Trong qua trinh n&o dpng nang chuyen hoa thanh the nang va 
nguqc lai? 

Qua trinh vat di tCf A den O la qua trinh the nang chuyen thanh 
dpng nang. C6n qua trinh vat di tCf O den B la qua trinh dong 
nang lai bien thanh the nang. 

T6m lai qua trinh qua cau di tir hai bien ve vi tri can bang thi 
the nang bien thanh dpng nang, c6n khi di tCr vi tri can bang ve 
hai bien thi dpng nang bien thanh the nang. 

27.2. M6t vat nho c6 khoi li/png 
m = 100 g trifot khong van toe dau tCr mOt 
dinh d6*c cao h = 5 m; khi xuong tdi chan 
doc B vSn toe cua v4t la v = 6 m/s nhtf 
hinh 27.2. Hoi co nang cua vat co bao toan 
khong? Giai thich? 

Tra lifi 

Chon goc the nang tai B. 

Co nang cua vSt a A la: 

W A = W dA + W tA = W tA = mgh = 0,1 . 10.5-5J 
Co nang cua vSt o B la: 

W B = W dB -»- W lB = W dB =-^i = 1.8J 

Ta thay W A > W B do do co nang cua vat khong bao toan. 

Giai thich : Vat khong dupe bao toan co nang c6 the do ma sat giCfa 
vat va mat phang nghieng sinh ra mot cong can tro chuyen dong. 
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C/ BAI TAP LUY$NTAP 

Cdu 27.3. Mpt vat di/gc ban thang dufng mQt vfit khoi li/Ong 0,5 kg tCr 
mat dat len cao, vcri v|in toe ban dau 4 m/s. Tinh dO cao ci/c dai ma 
vat dat doge? Bo qua sOc can khong khi. 

Giai 


Chon goc the nang tai mat dat. 

Dong nang ban dau cua vat la: YV d = -mv 2 = —.0,5.(4)* = 4 J 

2 2 

Vat len den do cao ctfc dai khi tokn bo dong nSng bien thanh the 
nSng: W Jnui =W 1(nis = mgh ‘ 4 


max 




max 


= 0,8 m 


mg 0,5.10 

Dap soh max = 0,8 m 

gdu 27. <7. MQt vat co khoi logng 500 g trogt khong van toe dau t.Cf dinh 
mQt mat phang nghieng xuong mat phang n8m ngang nhtr hinh 27.3. 
Vat chuyen dong tren mat ph£ng n&m ngang doge 8 m thi dCrng lai. 
Ma sat tren mat phang nghieng khong dang k£, he s6' ma sat tren 
BC la p = 0,1. Lay g = 10 m/s 2 

a) Tinh v£in toe tai B. b) Tinh dQ cao h A . 

Hitdng dan giai 

TCr hinh 27.3, chon goc tinh the nang d chan mat ph&ng nghieng. 

a) Van toe tai B la: 

Ap dung dinh li d<?ng nang tren doan BC: 

1 2 1 2 * 

-mv c --mv 2 = A ms 

=> |mv 2 = pmgs => v 2 = 2pgs 

=> v„ = 72pgs = 72.0,1.10.8 = 4m/s 

b) Dq cao h A : 

Ap dung dinh luat bao toan ccr nang ta c6: 

W A = W B o 0 + mgh A = + 0 

• 2 

, mv„ , v B 16 _ Q 

=> mgh A = ——iS- => h A =r !L = —= 0,8m 
2 • A 2g 20 



Hinh 27.3 


Dap so: v B = 4 m/s; h A = 80 cm 
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PHAN II: NHIET HOC 

CHO0NG V: CHAT KHI 

bAi 28. CAC TRANG THAI CAU TAO CHAT KHI LI TliCfNG 

A/ Hl/CJNG DAN TRA Ldl CAC CAU HOI VA BAI TAP CO BAN 

22 . t. Tom tat noi dung ve cau tao chat. 

Tra lid 

• Cdc chat di/oc cau tao td cdc nguyen td, phan td. 

• Cdc nguyen td, phan td chuyen dong khong ngdng. 

• Chuyen dong cua cac nguyen tuf, phan td cau tao nen vat cang 
nhanh thi nhiet do cua vat cang cao. 

• Cac nguyen td, phan td tiicrng tdc vcri nhau bang cdc li/c hut va life day. 
&£* 22. 2. So sdnh cac the khi, long, ran ve cdc mat sau day: 

• Loai nguyen td, phan td. 

• Tuttng tdc nguyen td, phan td. 

• Chuyen ddng nguyen td, phan td. 


Tra lefi 



Khi 

Long 

Rdn 

Lopi nguyen 
tilt, phdn td 

Phdn td 

Phdn td 

. Phdn td, 
nguyen td 

Tiictng tdc 

Rat nho, chi 
ddng ke khi 
va cham 

Ldn, lien ket cdc 
phdn td d gan 
nhau 

Rat ldn. Lidn 
ket moi phdn td 

Chuyen dqng 

Td do ve moi 
phia 

Dao d6ng quanh 
cdc vi tri edn bang 
di chuyen 

Dao dQng quanh 
cdc vi tri edn 
bang co dinh 


&+* 22.3. Neu cac tinh chat chuyen dpng cua nguyen td, phan td. 


Tra lifi 

• Cdc nguyen td, phan td chuyen dpng khong ngdng. 

• Chuyen dong cua cdc nguyen td, phdn td efiu tao nen vdt edng 
nhanh thi nhiet do cua vat edng cao. 
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22. 4. Djnh nghia khi li tdcfng. 

Tra lift 

Chat khi trong do cac phan tif ddpc coi la cac chat diem va chi tdong 
tac khi va chain goi la khi li tdong. 

22. S. Tinh chat nao sau day khong phai la cua nguyen td, phan td? 

A. Chuyen dpng khong ngdng. 

B. Gida cac nguyen td, phan td co khoang each. 

C. Co luc dufng yen, c6 luc chuyen dong. 

D. Chuyen dong cf\ng nhanh thi nhiet do cang cao. 

Dap an: C 

22. 6. Chon cau dung 

Khi khoang c£ch gida cac phan td rat nho, thi gida cac phan td: 

A. Chi co ldc hut. 

B. Chi co ldc day. 

C. Co ca ldc hut va ldc day, nhdng ldc day ldn hon ldc hut. 

D. C6 ca ldc hut va ldc day, nhdng ldc day nho hon ldc hut. 

Dap an: C 

22. 7. Ti'nh chat nao sau day khong phai la cua phan td ciia vat 
chat d the khi: 

A. Chuyen dpng hon loan. 

B. Chuyen dpng khong ngdng. 

C. Chuyen dpng hon dpn va khong ngdng. 

D. Chuyen dpng hon dpn xung quanh ede vi tri can bang co dinh. 

Dap an: D 

&u 22. 2. Neu vl du chdng to gida cac nguyen td, phan td co ldc hut, ldc day. 

Trit Uii 

VI du chdng td gida cac nguyen td, phan td co ldc hut: dflt hai ban 
thuy tinh co mat day phAng da ddpc mai nh^n bong tiep xuc vdi nhau 
thi chung hut dinh lai vdi nhau do co sd xuat hipn cua ldc hut gida 
cAc phan td. (hinh 2N.1) 



Hinh 28.1 
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Vi du chdng to gida cac nguyen td, phan td co ldc day: neu be doi 
vien thubc roi dung tay ep sat hai manh lai thi hai manh khong the 
dinh lien vdi nhau vi co sd xuat hien ldc day giCfa cac nguyen td, 
phan td. 

B/ CAU HOI VA BAI TAP LUYEN TAP 

&i* 22. t. Khi nung nong mot binh chda khi thi cac phan td khi chuyen 
dong nhd the nao? Tai sao? 

Tra !(ti 

• Khi nung n6ng mpt binh chda khi thi cdc phan td khi chuyen dong 
hon don nhanh hon. 

• Vi lire tuong tac gida cac phan td trong chat khi rat yeu. Khi nung 
nong, cac phan td chat khi nhan ddpc nhipt ndng chuyen thanh 
dong nfing cua chung nen se chuyen dpng nhanh hon. 

gd* 28 . 2 . Khi nung n6ng mpt thoi sat thi cdc 
nguyen td co chuyen dpng hon dpn hay khdng? 

Tai sao? 

Tra ltfi 

Khi nung n6ng mpt thoi s&t thi cdc nguyen td 
khong chuyen dpng hon don ma chung dao dpng 
nhanh hon xung quanh cdc vi tri xdc dinh. 

Vi trong chat ran, lire tdong tdc gida cdc nguyen td rat manh nen 
chung khong chuyen d$ng td do dope ma chi c6 the dao dong quanh 
cac vi tri can bang xdc dinh nhir hinh 28.2. 

&iu 22.3. Vi sao ndi chat long co hinh dang cua ph£n binh chda n6? 

Tra l&i 

Chat long c6 hinh dang cua phan 
binh chda n6 vi ldc tdong tac gida cdc 
phan td trong chfi't long chda du ldn de 
gid ede phan td d nhdng vi tri xac dinh 
nhd trong chd't ran, nhdng ldc tdong tdc 
nay van gid dope cac phan td d cac vi tri 
can bang dich chuyen va khong cho 
chung chuyen dpng phan tan ra xa nhau 
vi vay chat long co tinh chay long va 
khong co hinh dang rieng nhd hinh 28.3. 



Hinh 28.3 



Hinh 28.2 
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04 * 2B. 4. Be hinh dung sd ton tai dong thdi cua 
lire hut va lire day phan td, ngudi ta dung mo 
hinh n6o? 

Tra Wi 

Coi hai phan td ddng canh nhau nhir hai qua cau. 

Coi lien ket gida hai phan td nhir mqt 16 xo nhir 
hinh 28.4. 

04 * ZB. 5. Tai sao cac v6t lai co the gid ddqc hinh dang v6 the ti'ch cua chung 
khi c6c phan td, nguydn td cau tao nen v6t chuyen d6ng khong ngtmg 

Tra Wi 

Cac vat c6 the gid ddoc hinh dang va the ti'ch cua chung khi cac phan 
td, nguyen td cau tao nen v6t chuyen d<?ng khong ngdng vi do gida 
cac nguyen td v6 phan td cau tao nen vat dong thdi tdn tai ldc hut vk 
lire day. Do d6 cac nguyen td, phan td trong cac v6t ran chi chuyen 
dong qua lai (dao dOng) quanh mpt vi tri can bang goi 16 nut mang, 
khoang c6ch gida c6c nut mang 16 x6c dinh. 

bAi 29. QUA TRINH dAnG NHIpT. * 

D|NH LUAT BOI-LO - MA-RI-OT 

# 

A/ HUCfNG DAN TRA Ldl CAC CAU HOI CO BAN 

04 * 29. /. Ke tdn c6c thong so' trang thai cua mOt ldong khi x6c dinh. 

Tra Wi 

Ap suat p, the tich V v6 nhi£t dq tuydt doi T 
04 * 29. 2. The n6o 16 qu6 trinh d&ng nhiqt. 

Tra Wi 

L6 qu6 trinh bid'n d6’i trang th6i khi nhiet d$ khdng do’i. 

04 * 29.3. Ph6t bid’u v6 vid't bidu thde cua dinh lu4t Boiler - Mariot. 

Tra Wi 

Ph6t bieu: Trong qua trinh dang nhiqt ap suat cua mot ldcrng khi ti 
le nghich vdi the tich: 

p ~ — => pV = const 
v 
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04u 29. 4. DdOng dSng nhiet trong he toa dp (p, V) co ddc diem gi? 

Tra Icfi 

Trong hp toa do (p, V) di/cmg dang nhipt la duftng hypebol (hinh 
29.1). Dirdng dang nhiet a tren Cfng vdi nhiet do cao han duong dang 
nhiet a dodi. 

04m 29. 5. Cac dai liiong sau day, dai liiong nao khong phai la thong 
so trang thai cua mot lifpng khi? 

A. The tich. 

B. Khoi loong. 

C. Nhiet do tuypt doi. 

D. Ap suat. 


Hinh 29.1 

Ddp an: B 



04m 29. 6. Trong cdc bieu thufc sau day bieu thdc nao khong phu hop vdi 
dinh ludt Boilo - Mariot? 

A. p ~ — B. V - — C. V ~ p D. piVi = P 2 V 2 

V p 


Ddp an: C 

04m 29. 7. Bieu thdc nao sau day phu hop vdi dinh luat Boilo - Maridt? 

A. Pl V, = p 5 V s B. £l=&. C. = D. p - V 

V, V 2 p 2 v 2 

Ddp an: A 

B/ HU0NG DAN GIAI CAC BAI TAP CO BAN 

04m 29.1. M$t xi lanh chda 150 cm 3 khi d dp suat 2.10 s Pa. Pit^tong 
ndn khi trong xilanh xuong con 100 cm 3 . Tinh dp suat cua khi trong 
xi lanh liic nay, coi nhiet dp nhtf khong doi. 

Giai 

Trang thdi 1: 

Ap suat pi = 2.10 s Pa; The tich V! = 150 cm 3 
Trang thai 2: 

Ap suat p 2 ; The tich V 2 = 100 cm 3 
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Vi nhiet dp khong thay doi non thro 
dinh luat Boila-Mariot ta co: 

PiV, = p 2 V 2 
Do do: 


p, V, 2_ lOV 150 
V 2 ' 100 


3.10 5 Pa 



Hinh 29.2 


Dap so: Pg = 3.1 a''Pa 

(2*u 29. 2. Mpt qua bong co dung tich 2,5 lit. NgOdi ta bom khong khi 0 
dp suat 10 G Pa vao b6ng. Moi lan bom dope 125 cm' 1 khong khi. Tinh 
dp suat cua khong khi trong qua bdng sau 45 lan bom. Coi qud bong 
trodc khi bom khong co khong khi va trong khi bom nhiet do cua 
khong khi khong thay doi. 

Giai 


The tich khi sau 45 lan nen: 


V = 0,125.45 = 5,625 1. 


Trang thdi 1: 

Ap suat pi = 10 5 Pa; the tich = 5,625 1. 

Trang thdi 2: 

Ap 6uat p 2 ; the tich V 2 = 2,5 1. 

Vi nhiOt d6 khong thay doi nen theo dinh ludt Boilo-Mariot ta c6: 


PiVi = p 2 V 2 

r-\ P|V, 1 O'.5,625 

Do d6: p 2 =-—--2,25.10 Pa 

V, 2,5 


Dap so: P 2 = 2,25.10 2 Pa 

C/ BAI TAP LUYBN TAP 

29.3. Khi dope nen dang nhiet tCr the tich 20 1 den the tich 15 1, dp 
suat khi tang them 0,6 at. Tim ap suat ban diu cua khi? 

Hitdng dan gidi 

Trang thdi 1: 

Ap suat p! ; the tich Vj = 20 l 
Trang thdi 2: 

Ap suat p 2 = (pi + Ap); the tich V 2 = 15 / 
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Ap dung dinh lufit Boila - Mariot ta c6: 

PiV, = p 2 V 2 = (pi + Ap)V 2 
=> p, .20 =’(p, +0.6). 15 

Suy ra: pi = 1,8 at 

Dap so: p, = 1,8 at 

29. 4. Bam khong khi a ap suat 1 at vao mgt qua bong cao su, moi 
ldn non pittong thi day dirge 120 cm 3 . Neu ndn 50 lan thi ap suat khi 
trong bong la bao nhidu? Biet the tich b6ng la 3 /. Cho rang trade khi 
bam thi trong qua bdng khong co khong khi vd khi bam nhiet do 
khong doi. 

Hitting dan gidi 

The tich khi sau 50 lan nen: 

V = 0,12.50 = 6/ 

Trang thdi 1: 

ap suat pi = 1 at; the tich V] = 6 / 

Trang thdi 2: 

ap suat p 2 ; the tich V 2 = 3 / 

Vi nhi£t do khong thay doi nen theo dinh luat Boila-Mariot ta co: 
PiV, = p 2 V 2 

Dodo: P2 = = — = 2(aO 

V, 3 


Dap so': P 2 = 2 at 

gd* 29.5. Mot khoi khi co the tich la V, dudi ap suat pi. Hoi khi dp suat 
giam c6n ^ ap suat ban dau thi the tich cua lagng khi thay doi nha the 

nao? Biet nhidt dp dage gitf khong doi trong suot qud trinh. 

Hitting dan gidi 

Trang thdi 1: 

Ap suat pj; th£ tich Vi. 

Trang thdi 2: 

Ap suat p 2 = ^ pi; the tich V 2 . 

Vi nhiet do khong thay doi nen theo dinh luat Boilo-Mariot ta co: 
P.V, = p 2 V 2 
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Do do: V 2 =Ml = Ml = 3 v, 

Pi s» 

Nhii v4y: the tich cua lirong khi t&ng ba lan so vdi the tich ban dau. 

Dap 8o:V s = 3V, 

29. 6. Su bien doi trang thai cua mot khoi khi li tiidng difoc mo ta nhu 
hinh 29.3. Tim ap suat cua khoi khi d trang th4i (2) khi the’ tich thay doi 
tCT 8 lit xub'ng c6n 2 lit. Ap suat ban dau cua khoi khi 14 0,5 atm. 

Hi/dng dan giai 

Trang th4i 1: 

Ap suat p, = 0,5 atm; The tich V) = 8 / 

Trang thdi 2: 

Ap suat p 2 = ?; the tich V 2 = 2 / 

Do thi bid'u dien trong he (p, V) c6 dang 
hypebol 14 diidng dang nhiet nen theo 
dinh lu4t Boilcr-Maridt ta co: 

PiV, = p 2 V 2 

Do d6: p 2 = = 2atm 

F2 V 2 2 


BAl 30. QUA TRINH BANG TICH. DJNH LUAT SAC-LCf 

A/ HOdNG DAN TRA Ldl CAC CAU HOI CCJ BAN 

30. t. The nao 14 qu4 trinh dang tich? Tim mpt vi du vl qu4 trinh n4y. 

Tra liri 

Qua trinh bien doi trang thai khi the tich khong doi 14 qua trinh 
ding tich. 

Vi du: 

Nung n6ng m$t khoi khi trong ir\ot binh kin 
fa* 30. 2 . Vi6't bieu thtfc li4n he gitfa p v4 T trong qu4 trinh ding tich- 

Tra lifi 

p ~ T => ^ = const 
T 



Dap so: P 2 ~ 2 atm 
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30.3. Phat bieu dinh luat Sac - la. 

Tra lifi 

Trong qua trinh dang tich, dp suat cua mpt lifpng khi ti le vdi nhipt 
do tuypt doi 

30. 4. Trong cdc bieu thufc sau day, bieu thufc nao khong phu hpp 
vdi dinh ludt Sdc-la? 

A. P ~ T B. P ~ t C. — = const d, — = — 

T T, T 2 

Dap an: B 

CdM 30. S. Trong hp toa dp (p, T) dtfdng bieu dien nao sau day la dtfdng 
dang tich? 

A. Dtfdng hypebol. 

B. Dtfdng th&ng kdo dai qua goc toa do. 

C. Dtfdng thSng khong di qua goc toa dp. 

D. Dtfdng thang cat true p tai diem p = po 

Dap an: B 

30. 6. Bid’u thufc ndo sau day phu hap vdi dinh ludt Sdc-la? 

A. p - t b. — = — C. P= const D. — = — 

T, T, t p 2 T, 

Dap an: B 

fa* 30. 7. Mpt binh chufa mpt luang khi d nhi^t dp 30° C vd dp suat 2 
bar (lbar = 10 5 Pa). Hoi phai tang nhipt dp len bao nhieu dp de dp 
suat tdng gap doi? 

Giai 

Trang thdi 1: 

pi = 2 bar; Tj = 303 K 
Trang thdi 2: 

p 2 = 2pi = 4 bar; T 2 =? 

Vi the tich khi khong doi nen: 

&==£l=,T 2 -£&=.±^- 606 K 
T, T, 1 p, 2 

Dap so: T 2 = 606 K 
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&Au 30. X. Mot chiec lop 6 to chtia khong khi dp suat 5 bar va nhiet do 
25°C. Khi xe chav nhanh lop xe ndng len lam cho nhiet do khong khi 
trong lop tang len tdri 50"C. Tinh ap suat ciia khong khi trong lop xe 
luc nay. 

Gidi 

Trang thdi 1: 

Pi = 5 bar; T] = 298 K 
Trang thdi 2: 

p 2 = ?; T 2 = 323K 
Vi the ti'ch khi khong doi nen: 

Hl = El ^ p, = Eilk = * s,42bar 

T, T 2 F * T, 298 

Dap so: P 2 = 5,42 bar 

D/ BAI TAP VAN Dl^NG 

&iu 30. f. M$t banh xe di/oc bom vao luc sang sdm. Nhiet dc) khong khi 
chung quanh la 28°C. Hoi ap suat khi trong ruot bdnh xe so tang them 
bao nhiSu phan tram vao gida trtfa luc nhiet dp len den 32°C. 

Hitting dan gidi 

Trang thdi 1: 

p, ;.Ti = 301 K 
Trang thdi 2: 

p 2 = ?; T 2 = 305 K 
Vi the tich khi khong doi nen: 


Pi_ _ P? => Pa _ Tt ~ - i 


T. 


301 


0133 


Phan tram dp suat tang them la: 

~ .100% = - P A-1Pl . ioo% = 0,0133 .100% = 1,33 % 

P. 

AP 

Dap so: “ .100% = 1,33 % 

“ i 

30. S. Khi trong binh kin co nhiet dp Id bao nhieu? Biet neu nung 
nong n6 len them 70 () K thi dp suat tang len 1,2 lan. 
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I lifting dan giai 

Trang thai 1: pi ; T\ 

Trang th&i 2: 

pz = 1.2pi?; T 2 = Ti + 70 K 
Vi the tich khi khong doi nen: 

Pi = => T 2 = ^£*1 = hPE& = 1 2T, 

rp np * ^ _ 'I 


=> T, = 350 K = 77°C 

Dap so: T, = 77°C 

30.3. Mpt bong ddn day toe chtfa khi tro a 27°C va ap suat la 0,6 
at. Khi ddn chay s^ng ap suat khi trong den 1 k lat va khong lam vd 
bring den. Tim nhiet do khi trong den khi chay sdng? 

llifting dan giai 

Trang thai 1: 

p, = 0,6 at; T, = 300 K 
Trang thrii 2: 

p., = 1 at?; T 2 =? K 
Vi the tich khi khong doi nen: 


Pl = Pl^ T , = Pi = -LM = 500K 

T, T 2 p, 0.6 

Vay T 2 = 500 K = 227°C 


Dap so: T 2 = 227°C 


BAl 31. PHLTONG TRiNH TRANG THAl CUA KHI LI TlJdNG 

A/ HUdNG DAN TRA Ldl CAC CAU HOI CO BAN 

3/. A Khi li taring \k gi? 

Tra Itii 

Chat khi trong do cac phan tuf ddoc coi \k cAc chat diem va chi 
tirong tac khi va cham goi la khi li taring. 
gd* 31. 2. Lap phirong trinh trang thrii cua 
khi li taring. 
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Tra Icfi 

Gia s(i co mot khoi khi a trang thai 1: 

p„ v„ Ti 

C6 the chuyen mot khoi khi nay 
sang trang thdi 2: P 2 , V 2 , 

T 2 theo hai giai doan nhir hinh 31.1: . 

Giai doan dau 14 qua trinh ding tich: 

£l = Tx ^ D - = Pi^a = Bilk, 
p' T' T, " T, 

Giai doan sau la qu4 trinh ding nhiet: 

V 2P2 = V 2 P 2 « P2 V 1 = P2 V 2 

TCf do suy ra: 

p ' T2V > = p 2 V 2 o PlV > - P ^ 2 


T, 


T, 



Day la phuong trinh trang thai cua khi li tuong. 

Ciu 3t. 3. Viet bieu thufc sii no ding ap cua chat khi. 

Tra li/i 

v L = ^ 

T, T 2 

Hay gh6p ten cac qua trinh doi vdi mpt lifgng khi x4c dinh ben 
trdi vdi cac phi/ang trinh taang ufng ghi ben phai: 


Qua trinh ding nhigt- 

Qua trinh ding tich. 
Qu4 trinh ding ap. 
Qua trinh bat ki. 


T, T 2 

V V 
b) A = 

T T 
l \ A 2 

Op.V, =p 2 V 2 
P. V . _ P 2 V 2 


d) 


T, 


Ddp an: Cau 1 -* c); Cau 2 -> a); Cau 3 -* b); Cau 4 -> d) 
gd* 3t. 4. Trong hg toa do (V, T) dudng bieu dibn nao sau day 14 dudng 
ding ap? 

A. Du’dng thing song song vdi true hoanh. 
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B. Dudng thang song song vdri true tung. 

C. Duong hypebol. 

D. Dudng thang keo dai di qua goc toa do. 

Dap an: D 

gdu 3t. 5. Moi lien he gitfa dp suat, the tich, nhiet do cua chat khi trong 
qua trinh nao sau day khong dupe xac dinh bang phuong trinh trang 
thai cua khi li tudng? 


A. Nung nong mpt luong khi trong mpt binh day kin. 

B. Nung n6ng mot luong khi trong mot binh khong day kin. 

C. Nung nong mot luong khi trong mpt xilanh c6 pit-tong lam khi 
nong len, no ra, day pit-tong di chuyen. 

D. Dung tay bop lorn qua bong ban. 

Dap an: B 

3t. 6. Mpt luong khi chuyen trang thai nhu so do hinh 31.2. Hay 
cho biet: 


Luong khi chuyen tCf trang 
thai (1) sdng trang thai (1') 
b^ng qua trinh nao? Hay viet 
bieu thUc lien hd giUa pi, Vi 
va p'i, V 2 . 

Luong khi chuyen tCr trang 
thai (1‘) sang trang thai (2) 
bang qua trinh nao? Hay 
viet bieu thde lien hp giUa 
p'i. T, va p,,T 2 . 

Td hai bieu thde tren hay chdng minh rang: 
PiYl.E^.^. const 



Hinh 31.2 


Tra lifi 


Luong khi chuyen td trang thai (1) sang trang thai (1') bang qua 
trinh dang nhipt: 

Ti = T'i = const 

PiV, = p'iV 2 (i) 

Luong khi chuyen td trang thai (1') sang trang thai (2) bang qua 
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trinh dAng tich: 

V,’ = V, = const 

P[ = 

T, T, 

Tir bieu thufc fi) ta co: 

P.V, 


(ii) 


Pi = 


V, 


(iii) 


The (iii) vAo (ii) ta dirge: 

P. V i _ P 2 
V a T, T, 


^ = P^ = PX = const idpcm) 


T 2 

B/ HU0NG DAN GIAI CAC BAI TAP CO BAN 

&iu 3f. f. Trong phong thi nghiem ngirdi ta dieu che dirge 40 cm' 1 khi hidro 
d ap suat 750 mmHg va nhiet do 27°C. Tinh the tich cua lirgng khi tren 
a dieu kien chuan (ap suat 760 mmHg va nhiet dp 0°C). 

Giai 

Trang thAi 1: 

P! = 750 mmHg; Vi = 40 cm 3 ; T! = 300 K 
Trang thai 2: 

p 2 = 760 mmHg; V 2 =?; T 2 = 273 K 
T£r phirong trinh trang thai cua khi li tirdng: 

Pi v i. _ P jV 3 


Ta c6: 


T, 


p, V r T- 750.40.273 , 

V, = i-’-—. =-s 35.92cm 

T,p, 300.760 


Dap so: V 2 = 35,92 cm 3 

3t. 2. Tinh khoi lirgng rieng cua khong khi a dinh nui Phan-xi- 
pAng cao 3140 m. Biet rang m6i khi len cao them 10 m thi ap suat 
khi quyen giam 1 mmHg va nhiet do tren dinh nui la 2°C. Khoi lirgng 
rieng cua khong khi a dieu kien chuan (ap suat 760 mmHg va nhiet 
do 0°C la 1,29 kg/m 3 ). 
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Giai 


Phi/ang trinh trang thai cua khi If ti/ang: 

= P: V : 

T, T ; 

Goi m la khoi luyng cua khoi khi. 


rn ., m 

D. = — => V. = — 

1 V, 1 D, 

D, = —=> V, = — 
V, ‘ D, 


Do do: ^ = -E£L =>D 2 = ^-D, 

T,D 1 T,D 2 2 p,T 2 1 

Trang thai 1: 

pi = 760 mmllg; T, = 273K; D, =l,29kg/m 3 . 
Trang thki 2: 

p 2 = 760 - 314 = 446 mmllg; T 2 = 275K; D 2 =? 


D, = 

' P,T. 


L D, =^^-1,29 = 0,75kg/nv’ 


760.275 


Dap so: D 2 = 0,75 kg/m' 1 

C/BAI TAP LUY?N TAP 

&iu 31.3. Ap suat cua hon hap khi trong xi lanh m$t dong ca vao cuoi 
thcfi ki ndn la bao nhieu? Bie't rang trong qua trinh n6n, nhiet do 
tang ti/ 40'’C den 270°C, the tich giam tO 0,9 1 den 0,15 1, dp suat ban 
dau la 6.10 4 N/m 2 . 

I lifting dan gidi 

Trang thai 1: 

p, = 6.10 4 N/m' 2 ; V! = 0,9 1; T, = 313 K. 

Trang thai 2: 

p 2 = ?; V 2 = 0,15 1; T 2 = 543 K. 

TO phi/ang trinh trang thai cua khi li ti/dng: 

P. v i = P 2 V 2 
T, T, 


Ta co: p 2 = 


p,V,T, = 6.10 4 .0,9.54 3 
T,V 2 313.0,15 


6,25.10 5 N/m 2 


Dap so: P 2 = 6,25.10 s N/m 2 
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3t. 4. Trong xi lanh cua mpt dong c 0 dot trong co 3 dm 1 )icn hop 
khi dodi £p suat 1 at va nhipt dp 37°C. Pit-tong ndn xuong lPm cho 
thl tich cua hon hop khi chi con 0,5 dm 3 v& ap suat tang len tdi 12 
at. Tinh nhipt dp cua hon hop khi n6n. 

Hifc/ng dSn giai 

Trang thai 1: 

p, = 1 at; V, = 3 dm 3 ; Tj = 310 K 


Trang thai 2: 

p 2 = 12 at; V 2 = 0,5 dm 3 ; T 2 =? 

TP phi/ong trinh trang thai cua khi 11 tirong: 

P,V, _ P,V 2 
T, T 2 


Ta co: 


p 2 V 2 T, 12.0,5.310 
2_ P,V, " 1.3 


= 620K 


Dap so: T 2 - 620 K 

3t. 5. Pit-tong cua mpt may ndn sau m6i ldn n4n doa dope 5 1 khi d 
nhi§t dp 37°C vp ap suat 1 at vko binh chPa khi c6 the tlch 2,5 m 3 . 
Tinh ap su&'t cua khi trong binh khi pit-tong da thpc hi<?n dope 1200 
I4n ndn. Big't nhipt dp khi trong binh la 50°C. 

HWdng dSn giai 

Trang thai 1: 

p, = 1 at; V, = 5.1200 = 6000 dm 3 = 6 m 3 ; Tj = 310 K 
' Trang thai 2: 

p 2 = ?; V 2 = 2,5 m 3 ; T 2 = 323 K 

TP phoong trinh trang thai cua khi 11 todng: 

P,V» _ P 2 V 2 
T, T 2 


Ta c6: 


P -BiX^ 

2 t,v 2 


1.6.323 

310.2,5 


= 2,5 at 


Ddp 86': P 2 = 2,5 at 

3t. 6. Khi tang nhi$t dp tuypt dd'i cua mpt khoi khi 11 todng len 2,4 
lan thi ap suat tang 20%. Hoi khi d6 the tich tang hay giam bao 
nhieu phan tram so vdi the tich ban d£u? 
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Hif&ng dan giai 


Trang thai 1: p,; Vf, T] 

Trang th4i 2: 

P 2 = Pi + 20%pi = l,2pi; V 2 =?; T 2 - 2,4Tj 
TCr phtftfng trinh trang thai cua khi H ti/dng: 

Pl V l _ 

T, " T 2 

T a c6: V 2 = = P 1 V| 2 ' 4T l = 2V, 

T,p 2 T,.l,2p, 

Dp bien thien cua the tich 14: 

AV V 2 - V, 

~ . 100 % = v ~ . 100 % = 100 % 

Vay the tich tang 100% 


Dap so: ^ .100% 


100 % 
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CHU0NG VI: CO SO Ctlfi NHIET DONG Lift HOC 

BAl 32. N<H NANG V A SU BIEN THIEN NOI NANG 

A/ HlfCJNG DAN TRA LC>I CAC CAU HOI CO BAN 
64*32. t. Phat bieu dinh nghia noi nSng. 

Trd lifi 

Trong nhiet dong ldc hoc. noi nang cua mot vat la tong dong nang 
vA the nang cua cac phan td cau tao nen vat. 

64* 32.2. Noi nang cua mot Idong khi li tdbng co phu thuoc vao the 
tich khong? Tai sao? 

Trd Wi 

Khi the tich cua vat thay doi thi khoang each gida cac phan td cau 
tao nen vat thay doi lam cho the n&ng tiiong tac gida chung thay doi. 
Noi nang do do phu thuoc vao the tich cua vat. 

64* 32.3. Nhiet lddng la gi? Viet cong thde tinh nhiet ldpng vat thu 
vao hay toa ra khi nhiet do cua vat thay doi. Neu ten va don vi cua 
cac dai ldpng trong cong thde. 

Trd lifi 

So do do bien thien noi nSng trong qua trinh truyen nhiet la nhipt ldpng. 
Nhiet ldpng vat thu vao hay toa ra khi thay doi nhiet do ddpc tinh 
bang cong thde: 

Q = mcAt 

Q: Nhiet ldpng vat thu vao hay toa ra (J). 
m: Khoi ldpng cua vat. (kg). 

c: Nhiet dung rieng cua chat cau tao vat (J/kg.K) 

At: Do bien thien nhiet do (°C hoac K). 

64* 32. 4. Chon cau clung 
Noi n£ng cua mot vat la: 

A. Tong dong nang va the nang cua vfit. 

B. Tong dong nang va the nang cua cac phan td cau tao non vat. 

C. Tong nhiet nang va co nAng ma vat nhan ddpc trong qud trinh 
truyen nhiet va thde hien cong. 

D. Nhiet ldpng vat nhan ddpc trong qua trinh truyen nhiet. 

Dap an: E 

6** 32. 5. Cau nao sau day noi ve noi nang la khong dung ? 

A. Noi nang la mot dang nang ldpng. 

B. Noi nang co the chuyen hoa thanh cac dang nang ldpng kh£c. 
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C. Noi nang la nhipt lopng. 

D. Noi nang cua mot vat co the tang len, giam di. 

Dap an: C 

32. 6. Cau nao sau day noi ve nhipt lopng la khong dung? 

A. Nhiet lopng la phan noi nang vat tang len khi nhan dupe noi 
nang to vat khac. 

13. Mot vat luc nao cung co noi nang, do do luc nao cung co nhipt lirgng. 

C. Don vi cua nhiet lopng cung la don vi cua noi nang. 

D. Nhiet loong khong phai la noi nang. 

Dap an: B 

gd# 32. 7. Hay chOng to noi nang ciia mot vat phu thupc vao nhiet do 
va the ti'ch ciia vat. 

Tra led 

Noi nang cua mot vat la tong dong nang va the nang cua cac phan td 
cau tao nen vat. Ma nhiet dp cua vat cang cao thi dong nang cua cac 
phan td cau tao nen vat cang ldn va ngopc lai. Mat khac the nang 
cua cac phan td phu thuoc vao khoang edeh gida chung, tdc la lidn 
quan tdi the ti'ch cua vat => nQi nang cua mot vat phu thupc vao nhiet 
dp vd the ti'ch vat. 

gdu 32. 2. Hay chdng to noi nang cua mot lopng khi li todng chi phu 
thupc vao nhipt do. 

Tra li/i 

Trong khi li todng, ede phan td khi dope coi nho khong co toong tdc 
tdc Id khong co the nang, chi co dong nang. Do do khi li todng chi 
phu thuoc vao nhiet dp. 

&<iu 32. 9. Hay so sdnh sp thpc hien cong va so truyen nhiet: cong vd 
nhi^t lopng. 

Tra lifi 

* Giong nhau: qud trinh truyen nhiet vd thpc hipn cong deu lam thay 
doi npi nang cua he. 

* Khdc nhau: 

• Trong qud trinh thpc hipn cong cd sp chuyen hoa ede dang ndng 
lopng khdc (Vi du: co ndng) sang npi ndng cua hp. 

• Trong qud trinh truyen nhiet khong cd sp chuyen hda ede dang 
ndng lopng nay sang ede dang ndng lopng khac, chi c6 sp truyen 
noi ndng td vat ndy sang vat khac. 
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B/ HtfdNG DAN GIAI CAC BAI TAP CO BAN 

&&u 32. t. Mpt binh nhom khoi lupng 0,5 kg chUa 118 g nude a nhipt do 
20°C. NgUdi ta tha vPo binh mot mieng sat khoi lupng 0,2 kg da dupe 
nung n6ng tdi 75°C. Xdc dinh nhipt do cua nude khi bat dau c6 sp can 
bang nhipt. Bo qua sp truyen nhiet ra moi trudng ben ngo&i. Nhiet 
dung ridng cua nhom la 0,92.10 3 J/kgK; cua nude la 4,19.10 s J/kgK; 
cua sat la 0,46.10 s J/kgK. 

Gidi 

Goi t la nhipt dp khi hp can bang nhipt. 

Nhipt lupng do mieng sat toa ra: 

Qtoa — ni s At c s 4t At = m s ^ t c sit (t — 75) 

Nhipt lupng do nude va binh nhom hap thu: 

QThu “ ni n j4c C DlJ a ( (t — 20) + m n h6m C n h6ra (!• 20) 

Khi c6 sp can bang nhipt: 

Qtoa + QThu = 0 

Do d6: 

m«((t (75— t) = m nU dc Cnudc (t — 20) + ITlnhdm Cnh6m (t — 20) 

0,2.0,46.10 s .(75- t) = 0,118.4,19 10 3 (t - 20) + 0,5.0,92.10 3 (t - 20) 
0,092.(75- t) = 0,954.(t - 20) 

*l,046.t = 25,98 

=5 t = 24,8°C 

Dap 6n: t = 24,8°C 

04m 32.2. Mpt nhipt lupng ke bang dong thau khoi lupng 128 g chPa 
210 g nude d nhipt dp 8,4°C. NgUdi ta tha mpt mieng kirn loai khoi lupng 
192 g da nung nong tdi 100°C vdo nhipt lupng ke. Xac dinh nhipt dung 
rieng cua chat lam mieng kim loai biet nhipt dp khi bat dau c6 sp can 
bkng nhipt la 21,5 q C. Bo qua sp truyen nhipt ra moi trudng ten ngoai. 
Nhipt dung rieng cua d6ng thau la 0,128.10 s J/kgK. 

Gidi 

Nhipt lupng do mieng kim loai toa ra: 

Qi = miCi(tt - t) 

Nhipt lupng do nhipt lupng ke hap thu: 

Q 2 = m 2 c 2 (t - t 2 ) 
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Nhiet lupng do nude hap thu: 

Qa = m 3 c 3 (t - t 2 ) 

Khi can bang nhipt: 

Qi = Q2 + Q3 

Suy ra: 

c, = ( ,n 2 c ; + m 3 c 3 — l ?) = oj 8 . iq> j/ kgK 

m,(t, -t) 


Dap so: C, = 0,78.10? JI kgK 

C/ BAI TAP LUYfN TAP 

32.3. Mot am bang nhom co khoi lupng 250 g dung 1,5 kg nude a 
nhipl do 25°C. Tim nhiet lupng can cung cap de dun soi nude trong 
am. Biet nhiet dung rieng ciia nhom va nude l£n lupl la c A ] = 920 
J/kgK va c„ = 4190 J/kgK. 

Hiding dan gidi 

Nhiet lupng can cung cap de am nhom tang nhiet dp tU 25°C den 
100°C la: 

Qi = m, c A i (t 2 -t,) 

Qi = 0,25.920.(100- 25) = 17250 J 

Nhipt lupng can cung cap dP nude tang nhiet do td 25°C dd'n 100°C la: 

Q 2 = m 2 c n (t 2 _tj) 

Q 2 = 1,5 . 4190 . (100- 25) = 471 375 J 
Nhiet lupng cin cung cap cho am nude tang nhipt dp td 25°C dd'n 
100°C ia : 

Q = Qi + Q 2 = 17250 + 471375 = 488625 J = 488,625 kJ 

Dap so: Q = 488,625 kJ 
32. 4. Mot am dun nude bang nhom cd khoi lupng 250 g, chda 2 kg 
nude, dupe dun tren bep. Khi nh$n dupe nhiet lupng la 516,6 kJ thi 
am dat den nhiet do 80°C. H6i nhiet dp ban dau cua Sm la bao nhieu? 
Biet nhiet dung rieng cua nhom va nude lan lupt la Cai = 920 J/kgK va 
c„ = 4190 J/kgK. 

Giai 


Nhiet lupng am nhom dung nude nhan dupe: 

Q = m,c AI At + m 2 c n At = 0,25.920(80 -1) + 2.4190.(80 -1) 
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Nhiet do bar dlau c-ua air. nhom: 

0,25.92CXM)-t) + 2.4190.(N0- \) 516600 

t = 20°C 

Dap so: t = 20°C 

C+u 32. S. Mot nh iet 'dang ke bkng thep co khoi lupng 1,5 kg chufa 2 kg 
node a nhiet do 20°0. Ngufti ta cung cap cho binh mot nhiet lupng 
726,2 kJ thi nude soi Tim nhiet dung rieng cua thep. Biet nhiet dung 
rieng cua node la c r _ = 4190 -J/kgK. 

Giai 

Nhi?t. lifgng can cung cap cho nhiet luang ke tang nhiet d q t it 20°C 
den 100°C la: 

Q = m,c, h _\t + m,c n Al 

Q = l,5.c lfci (10O - 20) + 2 .4190 . (100 - 20) 

Theo de b&i ta «c6: 

1,5. c th (100 - 20) * 2.4190.(100 - 20) = 726200 
=> c lh = 465J/ kg.K 

Dap so: C th = 465 J/kgK 

Cdu 32. 6. Be cd dupe 50 kg nude d nhiet do 40°C, ngUdi ta phai do bao 
nhieu kg nude da d 0 'C vao bao nhieu kg nude soi d 100°C? 

Giai 

Goi mj = khoi llupng nude dd can do vao, 
m 2 = khoi lupng nude soi can do vko. 

Ta co khoi lupng nude tong cong: 
mi + ffi 2 s§0kg (1) 

Nhiet lupng nude soi toa ra bang nhiet lupng nude da thu v&o: 

Qthu = Qtia 

mi.c.(t»_ ti> = m 2 c. (t’i_ t 2 ) 
mi.(40— 0) = m 2 .(100- 40) 
vdy 40.m, = 60.m 2 (2) 

Tif (1) va (2), ta cd: =? • m ' ^ ' ,0 => {m, = 30kg; m 2 =20kg 

m, = l,5.m., 

Dap so: Wj = 30 kg; m 2 = 20 kg 
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BAI 33. CAC NGUYEN LI CUA NHIET DQNG Ll/C HOC 
A/ HJCJNG DAN TRA LCJl CAC CAU HOI CO BAN 

&iu 33. /. 1’hat bieu va viet bieu thde cua nguyen H thuf nhat cua nhigt 
dgng lire hoc. Neu ten, dan vj va quy tide dau cua cac dai li/qng trong 
bieu thde. 

Tra lift 

Do bien thien noi ndng cua vat bang tong cong va nhigt li/qng md 
vat nhan dirge: 

AU = A + Q 

\U = do bien thien noi nSng. Don vi: J 
A = cong vat nhan vao hay sinh ra. Dan vi: J 
Q = nhiet lirang vat nhan vao hay sinh ra. Dan vi: J 
Quy ddc ve dau: 

Q > 0: Vat nhan nhigt lirang tCr ede vat khde. 

Q < 0: VAt truyen nhigt ldOng cho cac vat khde. 

A > 0: Vat nhan cong td ede vSt khde. 

A < 0: Vat thgc hign cong len ede vat khde. 
gdv33. 2. Phdt bieu nguyen li thuf hai cua nhigt dgng lgc hoc. 

Tra lift 

Nhiet khong the tg truyen td vat lanh han sang vat nong han. 

Trong cAc bieu thde sau, bieu thde ndo dien ta qud trlnh nung n6ng 
khi trong mgt binh kin khi bo qua sd nd vi nhiet cua binh: 

A. AU = A B. AU = Q + A C. AU = 0 D. AU = Q 

Dap dn: D (Qua trinh ddng tick) 
gdu 33.3. Trong qua trinh chat khi nhan nhigt vd sinh cong thi Q va A 
trong bieu thde AU = Q + A phai co gia tri: 

A. Q < 0 vd A > 0 B. Q > 0 va A > 0 

C. Q > 0 vd A < 0 D. Q < 0 va A < 0 

Dap an: C 

&du 33. 4. Trirdng hap ndo sau day dng vdi qua trinh dang tich khi 
nhi£t do tang? 

A. AU = Q vdi Q > 0 B. AU = Q + A vdi A > 0 

C. AU = Q + A vdi A < 0 D. AU = Q vdi Q < 0 

Dap an: A 
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33.5. Ve mua he, ngudi ta c6 the dung m4y dieu h6a nhiet dp de 
truyen nhipt tCr trong phong ra ngoai trdi, m4c du nhiet d$ ngoai trbi 
cao hem trong phong. Hoi dieu nay co vi pham nguyen li thii hai cua 
nhi$t dpng lire hoc hay khong? 

Tra lifi 

Theo nguyen li thuf hai nhiet dong lire hoc thi nhiet khong the tu 
truyin tiT noi nhiet do cao sang noi co nhipt do tha'p hon. Sir truyen 
nhipt tCr trong phong ra ngo4i trdi khong tir xay ra m4 nhd may dieu 
h6a( b$ ph4n phat dong) sinh cong A de rut nhiet trong ph6ng theo 
cong thufc: 

A = Qi — Q 2 

B/ HU0NG DAN GIAI CAC BAI TAP CG BAN 

33. f. Ngirdi ta thirc hipn cong 100 J de nen khi trong mpt xi lanh. 
Ti'nh dp bien thien n<)i n4ng cua khi, biet khi truyen ra moi trirdng 
xung quanh nhiet lirong 20 J. 

Giai 

Do khi nhan cong (A > 0), toa nhipt (Q < 0) nen d$ bien thien npi 
n4ng cua khi 14: 

AU = A - Q = 100 - 20 = 80 J 

Dap so: AU = 80 J 

33.2. Ngudi ta truyen cho khi trong xilanh nhipt lirong 100 J. Khi 
nd ra thirc hi$n cong 70 J day pit-tdng ldn. Tinh dO bien thien npi 
n3ng cua khi. 

Giai 

Do khi nh£kn nhi^t lirong (Q > 0) v4 thirc hi$n edng (A < 0) n£n ta co: 

AU = A + Q = -70 + 100 = 30 J 

Ddp so: AU = 30 J 

C&* 33.3. Khi truyen nhi£t lirong 6.10 6 J cho khi trong m^t xi lanh 
hinh tru thi khi no ra d4y pit-tong len 14m thi tich cua khi tang 
them 0,50 m 3 . Tinh dp bien thien n$i ndng Cua khi. Bi£t 4p su4't cua 
khi 14 8.10 6 N/m 2 v4 coi 4p suat n4y khong doi trong qu4 trinh khi 
thirc hipn cong. 

Giai 

Cong cua 4p lire khi day pit-tong len: 

A = F.Ah = p.S.Ah = p.AV = 4.10 6 J 
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Do bien thien noi nSng cua khi: 
AU = Q - A = 2.10 6 J 


Ddp so: AU = 2.10 s J 


C/ BAI TAP LUYEN TAP 

&iu 33. 4. Ngi/bi ta thirc hien mot cong 250 J de n£n khi dirng trong xi 
lanh. N0i nSng cua khi tang 120 J. Tlnh nhipt lirpng khi truyen cho 
moi tnrdng xung quanh? 

Giai 


Do khi nh£n cong (A > 0), toa nhiet (Q < 0) nen: 

Theo nguyen li I: 

AU = Q + A 

Suy ra 

Q = AU - A = 120 - 250 = -130 J 

Dap so: Q = -130 J 

(£du 33.5. Ngirdi ta cung cap nhidt lopng 4 J cho chat khi dat trong m0t xi 
lanh dat nSm ngang. Chat khi no ra day pit tong di dope m0t doan 10 
cm. Hoi noi n&ng cua chat khi bien thien mpt lopng la bao nhieu? Bi£t 
lire ma srit giufa pitt&ng va xi lanh c6 dp 16n 25 N. 

Giai 


Cong chat khi thpc hipn de d£y pittong di IP: 

A = F.S = 25.0,1 = 2,5 J 

ChS't khi nh£n nhiet lirpng (Q > 0) va thirc hipn c6ng (A < 0). 

Theo nguyen li I ta c6 dd bien thien noi nang cua chat khi: 

AU = Q - A = 4 - 2,5 = 1,5 J 

* Ddp so’: AU = 1,5 J 

&ui 33. 6. Tinh hipu suat li tirdng cua mot ddng co nhipt biet r&ng nhipt 
dp cua luong khi n6ng khi vao tua bin cua dpng ccf la 400°C, va khi ra 
khoi tuabin la 45°C. 

Hitting d6n giai 


T, = 273 + 400 = 673 K 
T 2 = 273 + 45 = 318 K 


Hieu suat li toong cua dong co nhiet: 




2 _ 


318 

673 


* 0,53 = 53% 


Ddp so: H = 53% 
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33. 7. Mot dong c,T nhiet khi nhan di/oc to nguon nong nhiet lJpng 
la 2 kJ thi thi/c hi?n cong 1.2 J. 

a) Xac dinh hiem s-uat cua dengco nhiet. 

b) Neu nguon n«.ing c6 nhiet do 150 C thi nguon lanh co nhiet do cao 
nhat bao nhidu ? 

Giai 

T 1 = 273 + 4.50 = 723 K 

a) Hieu suat cua dpng co nhiet: 

H = ^ = — 2 = 0,6 = 60% 

Q 2 

b) Ap dung cong thirc: 

H _ Q.-Qk .t.-t, z 

Q, ' T, T 

Vay: -T 2 < T, - HT, = 723(1 -0,6) = 289.2K 
Nhiet d$ cao nh.at cua nguon lanh: 

T 2mM = 289,2 K = 16,2°C 

Dap so: a) H = 60%; T imax = 16,2°C 
33. 3. Tinh dO bie'n thien noi ndng cua mpt lucrng khi biet rang trong 
qua trinh dun n6ng diing dp a ap suat 4.10*' N/m 2 the tich khi tdng 2,5 
lit. Nhipt ltfgng eung cap cho qua trinh dun nong Id 1,5.10' J 

Giai 

Cong lifong khi thuc hien trong qua trinh dun n6ng dang ap: 

A = p. AV = 4.10 6 .2,5 = 10 7 J 

Theo nguyen li I ta c6 do bien thien noi ndng cua lifong khi: 

AU = ^ - A = 5.10 6 J 

Dap so: AU = 5.10 6 J 

C*u 33. 9. M$t ddng co nhiet moi giay nhan tu nguon nong nhiet ltrong 
6 kJ d6ng thdi nha cho nguon lanh 4,5 kJ. Tinh hieu suat ciia ddng 
co. 


Giai 

Hi?u suS't cua dong ca nhiet: 

H = & = o,25 = 25% 

Q. 6 


Dap so: H = 25% 
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CH00NG VII: CHAT R$N VA CHAT L6liG 

BAI 34 CHAT RAN TINH THE. CHAT RAN VO DINH HINH 

A/ HLTONG DAN TRA Ldl CAC CAU HOI CO BAN 

34. /. Chat rdn ket tinh la gi? Hay neu cac tinh chat cua loai chat 
r?in nay. 


Tra Itfi 

• Chat ran ket tinh co cau true tinh the. Tinh the dope cau true bdi 
cac hat (nguyen tuf, phan tur, ion) lien ket chat vdi nhau bang 
nhtfng lire tdong tac va sap xep theo mot trat to xac dinh, trong do 
moi hat luon dao dpng nhiet quanh vi tri can bang cua no. 

• Chat ran ket tinh c6 the la defn tinh the hoac da tinh the. 

• Tinh chat: 

• Co dang hinh hoc va nhi£t do nong chay (hoac dong dac) xac dinh. 

• Chat ran don tinh the co tinh di hiicrng, edn chat ran da tinh the co 
tinh dang hodng. 

&£« 34. 2. Phan bi§t cha't ran don tinh the va chat ran da tinh the? 

Tra Idi 

Cha't ran don tinh the co tinh di hodng, c6n cha't r(4n da tinh the 
co tinh dang hodng. 

34.3. Chat ran vo dinh hinh la gi? Hay ndu ede tinh chat cua loai 
cha't ran nay? 

Tra Idi 

Chat ran vo djnh hinh khong co cau true tinh the, do d6 khong co 
dang hinh hoc xdc dinh, khong c6 nhiet dp nong chay (hoac dong 
dAc) xac dinh va c6 tinh dang hoong. 

(2+44.34. 4. Phan loai cac chat r£n theo each nao dodi day la dung? 

A. Chat ran don tinh the va vo dinh hinh. 

B. Chat ran ket tinh va vo dinh hinh. 

C. Chat ran da tinh the va vo dinh hinh. 

D. Chat ran don tinh the va da tinh the. 

Dap an: B 

gd* 34.5. Dac diem va tinh chat nao dddi day khong lien quan den 
chat ran ket tinh? 

A. Co dang hinh hoc xac dinh. 

B. Co cau true tinh the. 
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C. Co nhipt dp n6ng chay khong xdc dinh. 

D. Co nhipt dp nbng chay xdc dinh. 

Dap an: C 

34. 6. Ddc diem vd tinh chat nao dadi day lien quan den chat ran 
vo dinh hinh: 

A. C6 dang hinh hoc xdc dinh. 

B. Co cau true tinh the. 

C. C6 tinh di hirdng. 

D. Co nhi^t d6 n6ng chay khong xdc dinh. 

Ddp an: D 

34. 7. Kich thude cac tinh the phu thuOc dieu ki£n gi? 

Tra lifi 

Kich thadc tinh the tuy thuoc vao qua trinh hinh thanh tinh the 
dien bien nhanh hay chSm. Thadng toe dp ket tinh cang nho, tinh 
the c6 kich thude cang ldn. 

gd* 34. 7. Tao sab kim ci/cmg va than chi deu diipc cau tao tif ede nguyen td 
cacbon nhung chung lai co cac tinh chat vat li khde nhau? 

Tra li/i 

Vi chung c6 cau true tinh the khde nhau. 

Cdu 34. 9. Hay lap bang phan loai va so sdnh ede dac di#m va tinh chat 
cua ede chdt rdn ket tinh va chat rdn v6 dinh hinh. 


Chat ran 

Chat rdn ket tinh 

Chd't rdn: vo dinh hinh 

+ Co cau tao tinh the. 

+ C6 nhipt dp ndng chay xdc dinh 

+ Khong c6 ca'u tao tinh the. 

+ Khdng c6 nhipt dp ndng 
chdy xdc dinh. 

Cha't dan tinh the 

Cha't da tinh the 


C6 tinh di hadng. 

Co tinh ding hadng 

C6 tinh d&ng hadng. 


34. to. Tinh th£ cua m0t cha't difac hinh thanh trong qud trinh 
n6ng chay hay dbng dac cua chat d6? 


Tra l&i 

Tinh the cua m0t chdt di/pc hinh thanh trong qud trinh dong dac 
cua cha't d6. 

34. //. Tai sao cha't ran dan tinh the c6 tinh di hadng, cbn chat ran 
da tinh the lai c6 tinh dang hadng? 
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Trd Uti 


• Chat ran don tinh the la mot khoi ran dong nhat trong do cac 
nguyen to phan to cau tao nen no doge sap xep theo mgt trat to 
nhat djnh hay co mgt cau true xdc dinh doi vdi moi loai tinh the. 
So sap xep do theo ede phoong khde nhau la khde nhau, do do cac 
tinh chat ciia don tinh the theo cac phoong khac nhau la khac nhau 
=> Don tinh co tinh di hodng. 

• Chat ran da tinh la mgt tap hop vo so ede don tinh the nho sap xep 
mot edeh hon don, do do trong tting tinh the nh6 thi c6 tinh di 
hodng, nhong do so hon dgn tren ma ede tinh chat cua da tinh theo 
cac phoong khac nhau Id giong nhau => Da tinh c6 tinh dang hodng. 

&Au 34. t2. Chat rdn vo dinh hinh co tinh di hodng khong? C6 nhiet do 
nong chay xac dinh khong? Tai sao? 

Tra lefi ' ■ 

Chat rdn vo dinh hinh khong co tinh di hodng vd khong c6 nhiet dg 
ndng chay xac dinh. Vi chat rdn vo dinh hinh khong cd so sdp xep 
cac nguyen to, phan td theo mgt trat to xdc dinh md phan bo hon 
loan. Do do, ede tinh chat cua chat vo dinh hinh theo ede phoong 
khac nhau Id giong nhau => Co tinh ddng hodng. Mat khde, ca'u true 



cung cap nhi^t loong de nd chuyen thdnh chat long md khong can 
cung cap nhigt loong de chuyen ca'u true cua nd => khong cd nhigt dg 
nong chay. 


BAI 35. BIEN DANG CCf CUA VAT RAN 
A/ Hl/CJNG DAN TRA Ldl CAC CAU HOI CO BAN 

&Au. 32. t. Bien dang dan hoi cua vdt rdn Id gi? Viet cong thOc xdc dinh 
ilng •sud't cua loc vd ndi rd don vi do cua nd. 

Tra lefi 

Dodi tac dung cua ngoai loc vat rdn thay doi hinh dang vd kich 
thodc, neu khi ngoai loc ngdng tdc dung, vdt lay lai kich thodc va 
hinh dang ban dau thi bien dang cua vat Id bien dang ddn hoi. 

Cong thufc xdc dinh ling sud't cua lOc: 

F 

o = — 

S 

F: loc tdc dung 1dm thanh bien dang (N) 
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S tiet dien ngang (nr) 
o u ng suit cua lue Pa) 

C+u 35. 2. Phat bio"'] va viot cong thiic cua djnh luat Hue ve bi«n dang 
dAn hoi. TCr do suy ra cong thde cua life dan hoi 

Tra lifi 

Trong gidri han dar. hoi, do then dang ti doi cua lhanh rAn ti ip thuan 
vdfi tfng suat ciia lire keo thanh do. 


Al 



veri a la hp so ti le phu thuoc chat lieu ciia thanh rAn. 

Lire dAn hoi Fdi, ti le vdi do bien dang il =|1 -I, cua thanh rAr: 

F Jh =k.Mvai k = E ~- 

Trong do: 

E = — = suat dan hoi dAc trong cho tinh dan hoi cua thanh rAn 
a 

k = db edng cua thanh rAn phu thuoc chat lieu va kich thirdc cua tlanh. 
Don vi do cua E la paxcan (Pa) va cua k la N/m 

u 35.3. Gidi han ben ciia thanh rAn 1A gi? Viet cong thde vi noi ro 
don vi do ciia dai li/png nAy. 

Tra lifi 

Gidfi han ben cua thanh rAn la ti so gia tri gidi han ciia lire keo lAm 
thanh rAn bi duft F b vcri tiet dien S cua thanh. 



Don vi do o h cung lA paxean (Pa). 

35. 4. TAc dung lAm bien dang thanh rAn cua lire (keo hoic nen) 
phu thupc yeu to nAo dirdi day? 

A. Dp ldn cua ltfc tac dung. 

B. Do dAi ban dau cua thanh rAn. 

C. Tiet dien ngang ciia thanh rAn. 

D. Dp ldn cua ltfc tAc dung vA tiet dien ngang ciia thanh rAn. 

Daf an: D 
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&iu 35. 5. Trong gidi han (lan hoi, do bien dang ti doi cua thanh r&n ti 
Id vdi dai ldOng nao dddi day? 

A. Tiet dien ngang cua thanh ran. 

B. l?ng suat cua liic (kdo hoac non). 

C. Do dai ban dau cua thanh ran. 

D. Ca ting suat ciia liic (keo hoac non) va do dai ban dau cua thanh ran. 

Tra Ic/i 


Do bien dang ti doi cua thanh ran dugc xac dinh bdi cong thdc: 
A! 

e = — = uo =>c~a 


Dap an: B 

gduSS. 6. Gidi han bon cua thanh ran (bi keo hoac ndn) phu thuoc yeu 
to nao dddi day? 

A. Do dai va chat lipu cua thanh ran. 

B. Do dai va tiet dipn cua thanh ran. 

C. Chat lieu va tiet dipn cua thanh ran. 

D. Tiet dien cua thanh ran. 

Dap an: C 

&du 35. 7. MOt thanh thep chiu tac dung ciia mOt liic F, neu tiet dien 
ngang cua thanh cang to thi mdc do bien dang cua thanh cang ldn 
hay cang nho. 

Tra Uf i 


Neu tiet dien ngang ciia thanh cang to thi mdc dp bien dang cua 
thanh cang nho. 

B/ Hl/CJNG DAN GIAI CAC BAI TAP CO BAN 

&du3S. t. Mot sdi day thep dddng kinh 1,5 mm co dp dai ban dau la 5,2 
m. Tinh he so dan hoi ciia spi day thep, biet suA’t dan hoi cua thep la 
E = 2.10" Pa. 

Giai 


Ta co suat dan hoi: 

Fa, = Ef Al = kAl 

=» k = ES . = 2 . 10 " 3 , 14 _ 1 , 5 ^ = 068 10S(N/m) 

1 0 41 0 4 . 5,2 

Dap so: k = 0,68.10 s N/m 
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35. 2. MOt thanh ran d6ng chat tiOt di$n deu c6 h$ s6' dan hoi la 100 
N/m, dau trOn gin co dinh va dau di/6i treo mot vat nang de thanh bi 
bien dang dan. hoi. BiOt gia toe rcri tii do g = 10 m/s 2 , Muon thanh ran 
dai them 1 cm, vat nang ph^i co khoi lupng la bao nhi§u? 

Gidi 

Khi treo v$t a trang thai can bang: F dh = P = mg 

Mat khac F dh = k.x 

Vay khoi li/png v§t treo la: 


m = 


kx 100.0,01 


= 0,1kg 


g 10 

Dap so: m - 0,1 kg 

35.3. Mpt thanh thep trdn di/dng kinh 20 mm c6 sudt dan hoi 
E = 2.10 11 Pa. Gift chat mOt dau thanh va nen dau con lai bang mot 
lire F = 1,57.10 s N dO thanh nay bien dang dan hoi. Ti'nh dp bien 
dang ti^doi cua thanh. 

Gidi 

Do bien dang ti doi cua thanh la: — 

1m 


Tac6: F dh = E^Al 

*0 

Al F, 


_ _ Idh. _ 


4F. 


dh 


4.1,57.10 ! 


1 0 ES End 2 3,14.2.10" .4.10 


= 0,25 = 25% 

^ Al 

Dap so: . 

In 


= 25% 


Cl BAlTAP LUYfN TAP 


35. 4. MOt day dong thau co dudng kinh 6 mm. Tinh lire keo lam 
day dan 2,5% chieu dai cua day biet suat dan hoi cua dong thau la 
9.10 10 Pa? 

Gidi 

•DO dan ti/cmg doi cua day: 

y = 2,5% = 0,025 
*0 

Life k6o dSy: 

F dh = E—Al = E.—— = 9.10 10 . 3,14 - 62 l0 -.0.025 * 6.358510 4 N 
d ” 1 0 4 1 0 4 

Dap so: F dh = 6,3585.10' N 
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&iu 35. 5. Mpt day kim loai dai 2 m co dOcmg kinh 0,5 mm. Khi keo day 
bang mot lire keo co do ldn 20 N thi day dan ra mot doan 1 mm. Tinh 
suat dan hoi cua d£y? 

Giai 

Tiet dipn ngang cua day: 

4 4 

Taco: F = k.x = — => E = ^2. =-^- 2 .10"(Pa) 

1 0 S.x 0,2.10‘ 6 .1.10' 3 

Dap so: F = 2.10 11 Pa 

&U, 35. 6. Tim tiet dipn cua mpt thanh th6p cd chieu dai 3 m biet rang 
khi chiu tdc dung cua lefe k6o 4,5.10 4 N thi thanh dai them 2,5 mm. 
Th6p co suat dan hoi la 2.10 11 Pa. 

Giai 

Lite k6o tdc dung len thanh: 

F dh = E^-Al = E.S^ = 2.10 n .S.- 2 - ,51Q ' = 4,5.10 4 
*o ‘o 3 

Tiet dipn thanh: 

=> s = 2,7.10 “m 2 = 2,7 cm 2 

* 

Dap so: S = 2,7 cm 2 

35. 7. Mpt day thep dtfpc gitf co dinh m§t dau, dau day c6n lai treo 
vfit nSng c6 khoi liiong 5 kg de day bi bi§'n dang dan h6i. Tim dp dan 
cua day bi§'t hp so dan hoi cua day la 200 N/m va gia t6'c roi tit do la 
g = 10 m/s 2 . 

Giai 

Khi treo v£t d trang thai can bang: 

Fdh = P = mg 
» 

Mat khde: F dh = k.x 
Vay do dan cua day treo la: 

x = = 0,25m = 25 cm 

k 200 

Dap so: x = 25 cm 
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BAl 36. SU NO V/I NHIET CUA VAT RAN 


A/ Hl/CJNG DAN TRA LOI CAC CAU HOI CO BAN 


(3<iv 36. t. Phat bieu va viot cong thOfc nd dai cua vat rftn. 


Tra Uli 


Si/ nd vi nhipt cua vat ran la si/ tang kich thi/dc cua vat *an khi 
nhipt do tang do vat bi nung nong. 

Do nd dai cua thanh ran ti le vdi do tang nhiet do At va do lai ban 
dau 1 0 cua thanh do. 

Al = 1 -1„ = al,,Ai 

gdu 36. 2. Viet cong thdc xac dinh quy luat phu thuoc nhiet dg ciia dp 
dai vat ran. 

Tra Idi 


1 = 1 0 [ 1 + a(t- to)] 

Trong dd: 

1 0 = chieu dai ciia vat ran d nhiet do ban dau to 
1 = chieu dai cua vat ran a nhiet do t 
a = h$ so nd dai cua vat r4n 
Neu chon to = 0°C thi: 

1 = 1 0 (1 + «t) 

36.3. Viet cong thdc xac dinh quy luat phu thupc nhiet do :ua the 
tich vat r3n. 


Tra lt/i 


V = V 0 (l + pt) vdi 3 = 3a 

Trong dd: 

V 0 = the tich cua vat ri n d nhiet do ban dau t 0 = 0 
V = the tich cua vat ran d nhiet do t 
P = h? so' nd khoi ciia vgt ran 

&du 36. 4. Tai sao khi do ni/dc soi vao trong coc thuy tinh thi c>c thuy 
tinh hay bi ndt vd, con coc thach anh khong bi ndt vd? Cau tra ldi 
nao dddi day la dung? 

A. Vi coc thach anh co thanh day han. 

B. Vi co'c thach anh co day day han. 

C. Vi thach anh cdng han thuy tinh. 

D. Vi thach anh co he so' nd khoi nho han thuy tinh. 

Daj an: D 
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B/ HUONG DAN GIAI CAC BAI TAP CO BAN 

&ui 36. /. Mot thi/dc thep d ‘20°C c6 do dai 1000 mm. Khi nhiet do tang 
den 40"C, thndc thep nay dai them bao nhieu? Dap so nao sau day la 
dung? 

A. 2,4 mm B. 3,2 mm C. 0,24 mm D. 4,2 mm 

Hitting dtin giai 

Dung cong thdc tinh: 

Al = al (1 At = 1,2.10 s . 1 000 .( 40 - 20) = 0,24 mm 


Dap an: C 

&ia 36. 2 . Tinh khoi luong rieng cua sat d 800°C, biet khoi lugng rieng cua 
no d 0°C la 7,800.10 3 kg/m 3 . Dap so nao diidi day la dung? 


A. 7,900.10 3 kg/nV 
C. 7.581.10 3 kg/m : 


Dung cong thdc tinh: 


B. 7,587.10 3 kg/m 3 
D. 7,485.10 3 kg/m 3 
Hi/ctng dan giai 


D ■= — 0 - 


7.800.10’ 


= 7,581.10 3 kg/m : 


1 + Pl 1 + 3.1,2.10" 5 .800 

Dap so: C 

&A* 36.3. Mot day tai dien d 20°C co do dai 1 800 m. Hay xac dinh do 
nd dai cua day tai dien nay khi nhidt dd tang len den 50°C ve mua 
hd. Cho hd so nd dai cua moi thanh ray la a = 11,5.10 e K _1 . 

Giai 

Dq nd dai cua cau ve mua dong: 

Al = 1,cx(t 2 -t,) = 1800.11,5.10^(50-20) = 0,621m = 62,1 cm 


Dap s6: Al = 62,1 cm 

Cd*36. 4. Moi thanh ray dudng sat d nhi£t d$ 15°C c6 d$ dai la 12,5 m. 
Neu hai dau cdc thanh ray khi d6 chi dat each nhau 4,50 mm thi cac 
thanh ray nav cd the chiu dtioc nhiet do ldn nhat bang bao nhieu de 
chung khong bi uon cong do tdc dung nd vi nhiet? Cho he sd nd dai 
cua moi thanh ray la a = 12.10 6 K" 1 . 

Giai 

De thanh khong hi cong khoang hd cua dau thanh phai thoa dieu ki?n: 
x > Al = 4,50 mm 
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Mfk: Al = 1 2 -1, = l,a(t 2 -t,) 

Nhipt dp ldn nhat ma thanh co the chiu dupe khPng bj ud'n 'cong: 


t2 = tj +• 


Al 4,5.10° 

— = 15 + -- 

l,a 12,5.12.10’ 6 


= 45°C 


Dap s 6: t 2 = 45°C 

36.5. HSy chPng minh do tang the? tich AV cua m|t vat rln hinh 
khli lap phuang dong chat dang huPng khi bi nung nPng tCr 0°C den 
t°C dupe xdc dinh boi edng thde: 

AV = V — V 0 * pv„t vpi V 0 la the tich cua vat rln d 0°C. V la the tich 
cua vat ran a t°C, p = 3a (a la he so no dai). 

Giai 

The tich khoi lap phuong a 0°C la: V 0 = L,, 

Vi chieu dai m5i canh d t°C thay doi nen 
chieu dai thanh moi canh la: 

L — Lo + AL 

Thl tich khli lap phuong d t°C la: 

V = L 3 = (Lo + AL) 3 
Ta lai c6 

AL = L 0 a(t 2 -t,) = L 0 aAt 

V = (L 0 + L 0 aAt) 3 = L„(l + aAt) 3 

=3 V = L 3 0 {l + a 3 Ai 3 + 3aAt + 3a 2 At 2 } 

Vi a c6 gia tri nho, khoang 10' 5 , 10" 6 ndn ta co the vilt bieu thur c 
gan dung sau: 

V = L 3 0 (l + 3cxAt) 

vay AV = V-V 0 =L 3 0 (1 + 3aAt)-L 3 0 = L 3 ,.3aAt = V 0 .p.(l 2 - 1 , j = V„pt 

C/ BAI TAP LUY|N TAP 

36. 6. Chieu dai moi thanh ray dudng sit d 0°C la 12,5 m. Tinh 
khoang each can thilt giUa hai dau thanh ray noi tiep neu nhiet do 
co thl len tPi 45°C. H| so no dai cua thep lam duPng ray le 1,2.10“’ 
K- 1 . 


m 

k-i.-H 



L + AL 

Hinh 36.2 
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Gidi 


Khoang ha cua dau thanb phai thoa dieu kien: 

x > Al (Al: do nd vi nhiet tdi 40°C) 

Ta c6: 


k 

1 , 


1 + at 2 
1 + at. 


= 1 + a(t 2 - t,) 


Al = 1 2 - 1, = l,a(t 2 -1,) = l^S.^.lO -6 ^ - 0) = 6,75.10‘ 3 m 
Vay khoang cdch can thiet tdi thieu la x min =6,75 mm. 

Dap so: x min = 6,75 mm 
36. 7. Mot cpt cd bang nhom c6 chieu cao 25 m. Chieu cao bang bao 
nhieu khi nhiet do tang them 20°C. Biet he so nd dai ciia nhom la 
2,2.10 5 K 1 . 

Gidi 

Dq nd dai cua CQt nhom: 

Al = l.aAt = 25.2,2.10' 5 .20 = 0,011 m 

Chieu cao cua cpt cd khi nhiet dO tang them 20°C la: 

* » 

1 2 = h + Al = 25 + 0,0-11 = 25,011 m 

Dap so: lg = 25,011 m 

36. 7. Mpt cda so thuy tinh cd kich thddc chinh x4c (25 x40) cm d 
nhi^t dp 15°C. Didn tich cua.nd tang lOn bao nhieu khi nhipt dO cua 
no la 45°C. Biet hp s 6 nd dai cua thuy tinh la 9.10 6 K l . 

Gidi 


Ta cd dipn tich: 

So = ao.b 0 = 0,25.0,40 = 0,1 m 2 
S = a.b 

Vdi: a = a 0 (l + aAi) 

b = b 0 (l + aAt) 

v§y: S = a 0 b 0 (l + aAt) 2 » S 0 (l + 2aAt) 

Suy ra: 9 = 0,l[l + 2.9.10- fl .(45 - 15)] = 0,100054 m 2 

Phan dipn tich tang len la: 

AS = S-S 0 =0,100054-0.1 = 54.106m 2 = 54mm 2 

Dap so: AS = 54 mm 2 

36. 9. Khoi li/ong rieng cua thuy ngan d 0°C la D 0 = 1.36.10 4 kg/m 3 . 
He so nd khoi cua thuy ngan la 1,82.10 4 K" 1 . Tinh khoi ldang rieng 
cua thuy ngan d 80°C. 
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Gidi 


The tich thuy ngan a 80°C la: V = V 0 (l + pt) 
Ta c6: 


D =- 3 V =~ 
u ° v v o D 
V 0 


d = H^v = B 

V D 

n ni .. - n i. \ 

Suyra: — = —(1 + pt;) 

Khoi li/ang rieng cua thuy ngan a 80°C: 


D = —^- 


1,36.10* 


« 1,34.10* kg/nv 


1 + pt 1 + 1,82.10^.80 

Dap so: D = 1,34.10' kg/m 3 
36. to. Tim d<j> bien thien the tich cua mpt hinh cau nhom ban kinh 
20 cm khi no dugc nung nong tir 0°C den 150°C. 

Gidi 

The tich hinh cau: V = — nr’ 1 

3 

vdi: r = r 0 (l + aAt) 

Suy ra: V = — jir 0 3 (l + aAt) 3 * V 0 (l + 3aAt) 

3 

Dq bien thien the tich: 

AV = V - V 0 = V 0 (l + 3aAt) - V 0 = 3V 0 aAt = 4jir 3 aAt 
Vay: AV = 4.3,14.0,2 3 .22.10~*\150 = 3,32.10 4 m 3 

Dq tang the tich cua khoi cau la 3,32.10 4 m 3 . 

Dap so: AV = 3.32.10 4 m 3 

BAl 37. CAC H1EN TU0NG BE MAT CUA CHAT LONG 

A/ HJdNG dAn TRA LC3I CAC CAU HOI CO BAN 

gdu 37. t. Mo ta hi£n ti/ong cSng mat ngoai 
cua chat long. N6i ro phi/ong chieu cua 
life cang mat ngoai. 

Trd !<fi 


llien titqng: xay ra d mat ngoai cua 
chat long. Be mat cua chat long co xu 



Hinh 37.1 
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hudng co lai, giong nhu mpt mang mong dan hoi bi cang ra cd xu 
hudng co lai. Hien tupng do goi la hien tupng cang mat ngoai nhu 
hinh 37.1. Vi du mat thoang cua giot siicmg dong tren la cay la mot 
mat cong. 

Luc cang m<lt ngoai cua chdt long: co 
phUcmg tiep tuyen vdi mat thoang va 
vuong goc vdi dudng gidi han cua mat 
thoang, co chieu sao cho tdc dung cua ldc 
nay lam giam di^n tich mat thoang va co 
do ldn F: 

F = a/ 

Trong d6 a la he so cang mat ngoai co do 
ldn phu thuoc ban chat va nhiet dp cua 
chat long. 

/ = do dai cua tong chu vi cac dddng gidi han mat thoang cua chat long. 

&iu 37. 2. Trinh bay thi nghiem xac dinh ldc cang mat ngoai cua chat 
long theo phdong phap buft vong kim loai ra khoi mat thoang cua 
chat long do. 

Trd Idi 

Nhung mpt v6ng kim loai vao trong mpt coc nddc va bo tri thi 
nghiem nhu hinh 37.2. Luc cang mat ngoai cua nude dupe xac dinh 
bang each tang dan khoi lupng cua cac qua can d dia can edn lai cho 
den khi can d vi tri can bang. 

37.3. Viet cong thde xac dinh luc cang mat ngoai cua chat long. He 
so cang mat ngoai phu thupc nhdng yeu td' nao cua chat long? 

Trd lifi 

F = cl 

Trong do a la hd so cang mat ngoai co do ldn phu thupc ban chat va 
nhipt do cua cha't long. 

&u37. 4. Mo ta hidn tupng dinh Udt vh hipn tupng khong dinh Udt chat 
long. Mat thoang cua chat long co hinh dang nhu the nao khi chat 
long dinh Udt thanh binh? 

Trd lifi 

Mat thoang cua chat long d sat thanh binh co dang mat khum lorn 
khi thanh binh bi dinh Udt va co dang mat khum loi khi thanh binh 
khong bi dinh udt. 
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37. 5. Mo ta hi§n Wong mao dan. 

Viet cong thuifc ti'nh dp dang cao cua 
chat long trong ong mao dan khi 
thanh ong bi di'nh Udt hoan toan. 

Tra Uti 

Hien tuong: hinh 37.3 

Hien tuong mure chat long trong 
cac ong dang cao hope ha thap hon 
m5t thoang cua chat long ben ngoai 
ong goi la hipn tuong mao dan. 

37. 6. Cau n^o dudi day la khong dung khi noi ve luc cang mat 
ngoai cua chat long? 

A. Luc cang mat ngoai co phuong tiep tuyen vdi mat thoang cua chat 
long va vuong goc vdi dudng gidi han cua mat thoang do. 

B. Luc cang mat ngoai co phuong vuong goc vdi dien tich mat thodng 
chat long. 

C. Hd so cang mat ngoai cd gai tri bang luc cang mat ngoai tac dung len 
moi don vi dp dai cua dudng gidi han mat thodng chat long. 

D. Luc cang mat ngoai co dp Ion ti lp vdi dp dai cua dudng gidi han 
mat thodng cua chat long. 



Hinh 37.3 


?y~*& 


Ddp tin: B 

37. 7. Tai sao chiec kim khau co the noi tren mat nude khi dat ndm 

ngang nhu hinh 37.4? 

A. Vi chiec kim khong bi dinh udt nude. 

B. Vi trong lupng ciia chiec kim nho. 

C. Vi trong lupng cua chiec kim de len 
mat nude khi nkm ngang khong 
thang noi lpc day Ac-si-met. 

D. Vi ap suat do trong lupng cua chiec 
kim de len mat nude khi ndm ngang 
khong thang noi lpc cang mat ngoai 
cua nude. 

Ddp dn: D 

37. 8. Cau ndo dudi day la khong dung khi noi ve hien tuong di'nh 

Udt vd hien tuong khong di'nh udt ciia chat long? . 


r 




£V 


* 


• : 




Hinh 37.4 
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A. Vi thuy tinh bi nirdc dinh irdt nen mat thoang cue nirdc a sat 
thanh binh thuy tinh co dang mat khum lorn. 

B. Vi thuy tinh khong bi thuy ngan dinh irdt, nen mat thoang ciia 
thiiy ngan d sat thanh binh thuy tinh co dang mat khum loi. 

C. Mat vat ran bi chat long dinh irdt do life hut giCfa cac phan tuf chat 
long manh hem so vdi lire hut gida cac phan td vat ran tac dung 
len cac phan td chat long. 

D. Mat vat ran bi chat long dinh irdt do life hut giufa cac phan td chat 
long yeu hern so vdi life hut giufa cac phan td vat ran tac dung len 
cac phan td chat long. 

Dap an: C 

gda 37. 9. Tai sao nude mua khong chay qua dirqc ede 16 nho tren ta'm 

vdi bat? 

A. Vi vai bat bi dinh irdt nude. 

B. Vi vai bat khong bi dinh irdt niidc. 

C. Vi hi$n tuqng cang mat ngoai cua niidc ngan can khong cho nirdc 
chay qua ede 16 nho cua tarn bat. 

D. Vi hi<?n tirqng mao dan ngan can khong cho nirdc tha'm qua ede 16 
tren ta'm bat; 

Dap dn: C 

37. tO. Tai sao giot dau lai co dang khoi cdu ndm ler ldng trong dung 

dich riTqu co cung khoi li/qng rieng vai no? 

A. Vi hap lire tdc dung I6n giot dau bang khong nen do hi$n tirqng 
cang mat ngoai, mat thodng cua giot ddu co lai den di$n tich nho 
nhat dng vdi dien tich mat cau. 

B. Vi giot dau khong chiu tac dung cua lire ndo ca nen do hien tirqng 
edng mat ngoai, mat thodng cua giot dau co lai den dien tich nho 
nhat dng vdi dien tich mat cau. 

C. Vi giot dau khong bi dung dich ruqu 1dm dinh irdt nen khong bi 
chim ma ndm la ldng trong dung dich. 

D. Vi lqc cang mat ngodi cua dau ldn han lqc cang mat ngodi cua dung 
dich nrqu nen khong bi chim ma ndm la ldng trong dung dich c6n. 

Dap dn: A 
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B/ HUCJNG DAN GIAI CAC BAI TAP CO BAN 


37. /. Mot vong xuyen c6 di/dng kinh ngoai la 44 mm va dudng kinh 
trong la 40 mm. Life bdt vong xuyen nay ra khoi mat thoang cua 
glyxerin d 20°C la 17,2 mN. Tinh hp so cang mat ngoai cua glyxerin d 
nhiet do nay. 

Hitting dan gidi 

f 

Ap dung cong thde: 

F = an(di + d 2 ) 


° = = 6 ' 521 ° 2 N/m 

&iu 37. 2. Mpt mang xa phdng duoc cang 
tren mat mot khung day dong manh 
hinh chCf nhat treo thang durng, doan 
day dong ab dai 50 mm va co the tri/ot 
de dang dpc theo chieu dai cua khung 
nhir hinh 37.5. Tinh trong lirpng P cua 
doan day ab de no nam cAn bang, mang 
xa phong co hp so cang mat ngoai 
o = 0,040 N/m. 

flitting dan gidi 

Do doan day ab nam can bang ta co: 

P + F = 0 


Dap so: er= 6,52.10~ 2 N/m 



Hinh 37.5 


=5 P = F = 2abo = 2.0,05 . 0,040 = 4.0 .10' 3 N 

f 

Dap so: P = 4,0 .lOr 3 N 


Cl BAI TAP LUYfN TAP 


C+* 37.3. Nhung vao ni/dc mot ong thuy tinh cd bdn kinh trong la 0,15 
mm. Tinh do dang cua mufc ni/dc trong ong. Biet m/dc co trong lupng 
rieng la 9800 N/m 3 va hp so cang mat ngoai la 72,5.10 3 N/m. 

Gidi 


Do dang len cua mdc ni/dc trong ong difpc tinh theo cong thutc: 



2o 

rgD 


2.72.5.1Q - 3 
0,15.10‘\9800 5 


0,0986 m = 9,86 cm 


Dap so: h = 9,86 cm 
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37. 4. Be xac djnh he so cAng mat ngoai cua nude, ngudi te nhung vao 
nude hai ong thuy tinh co dudng kinh trong lan lirot la 0,7 mm va 0,9 
rnm. Bo chenh lech cua cot nude dang len trong hai ong la 9,5 mm. Hay 
xac dinh h? so cAng mat ngoai ciia nude trong thi nghi$m nay. Trong 
lugng rieng cua nude la 9800 N/m 3 

Giai 


Bo dang ciia cot chat long trong hai ong la: 

i 4o , , 4rr 

n. =- va h,=- 

Dgd, - Dgd, 


Bo chenh lech giCfa hai cot chat long: 


Ah=~ 

Dg 


4afd,-d 


d,d. 


AhDgd,d, 


9,5. 1 O '.98 00.0,7.10 : i .0,9.10' 3 
4.(0,9 - 0,7).10* 3 


7,3.10 -N/m 


Dap so: o - 7,3.10 2 N/m 

&iu37.5. Cam thang ddng hai ong mao dan bang thuy tinh vao chau 
node. Ban kinh trong ciia ong thd nhat la 0,5 mm, ong thd hai la 
0,75 mm. Thuy tinh bj dinh Udt hoan toan. Iloi mdc nddc dang len 
trong ong nao cao hon va cao han bao nhieu? Nude cd khoi lugng 
rieng la 1000 kg/m J va h? so cAng mat ngoai la 72,5.10 3 N/m. 

Giai 


B6 dang ciia nude trong ong thd nhat: 

h - 4q = = 2.72,5.IQ- 3 

Dgd, Dgr, " 1000.10.0,5.10' 3 


= 0,029m = 29 mm 


Bo dang cua nude trong ong thd hai: 

h _4a_ = _2o_ = 2.72,5.10' 3 

* Dgd., Dgr, 1000.10.0,75.10' 3 


= 0,019m = 19 mm 


Vay mdc nude dang len trong ong thd nhat cao hem ong thd hai la: 

Ah = h 1 - h 2 = 10 mm 

Dap so: Ah = h, - h 2 = 10 mm 
37. 6. Nhung vao nude mot ong thuy tinh co ban kinh trong la r. 
Ngudi ta do dugc do dang cua mdc nude trong ong la 4 cm. Hay tinh 
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b4n kinh trong cua ting biet niroc c6 khoi lirqng rieng 14 1000 kg/m 3 
v4 s6' c4ng mat ngo4i 14 72,5.10 3 N/m. 

Giai 


Do dang len cua miifc node trong ong duqc ti'nh theo cong thOrc: 

h- 4a - 
gdD grD 

Ban kinh trong cua ong 14: 


r = 


2ct 2.72,5.10 


-3 


ghD 10.0,04.1000 


= 0,3625.10°(m) = 0,3625mm 


Dap so: h = 0,3625 mm 


BA1 38. SI/ CHUYEN THE CUA CAC CHAT 

A/ HUCfNG DAN TRA LCJl CAC CAU HOI C0 BAN 

32. r. Sir n6ng chay la gi? Ten goi cua qua trinh nguqc vdi sir n6ng 
chay 14 gi? Neu c4c d4c diem cua sir n6ng chay. 

Tra M 

• Qua trinh chuyen tir the r4n sang the long goi 14 sir n6ng chay. 

• Qud trinh chuyen nguqc lai.tir the long sang the r£n goi 14 sir dong 
d4c. 

• D4c diem cua sir ndng chay: 

Moi ch4't r4n tinh the ndng chay (ho4c dong dac) a m&t nhiqt do 
khong doi x4c dinh urng vdi 4p su4't ben ngo4i x4c dinh. C4c chat 
r4n v6 dinh hinh khong c6 nhiet dq n6ng chay x4c dinh. 

32. 2. Nhi£t n6ng ch4y 14 gi? Vi4't cong thurc tinh nhiqt ndng chay 
cua v$t r£n. Neu ten v4 don vi do cua c4c dai lirqng trong c6ng thdc 
n4y. 

Tra lifi 

Nhidt lirqng Q cung cap cho chat r4n trong qu4 trinh n6ng chay goi 14 
nhiqt nong chay: 

Q = AJTl • 

Trong d6 m 14 khd'i lirqng cua chat r4n, X 14 nhift n6ng chay ri4ng 
cua chat r4n v4 do bang J/kg. 
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&ui 37.3. Sq bay hoi la gi? Ten goi cua qua trinh ngOpc vdi sO bay hoi 

1* gi? 

Tralifi 

• Qua trinh chuyen tCr the long sang the khi (hoi) d mat thobng chat 
long goi la so bay hoi. 

• Qua trinh chuyen ngoqc lai tCr the khi sang the long goi la sq ngOng 
tu. Sq bay hoi xay ra b nhiet do bat ki vb luon kdm theo sq ngOng 
tu. 

l?+* 37. 4. Phan bipt hoi bao hda vdi hoi kho. So sanh dp suat hoi bao 
h6a vdi bp suat hoi kho cua chat long d cung nhiet dp. 

Tra liti 

• Khi toe dp bay hoi Ion hon toe do hgong tu, ap suat hoi tbng dan va 
hoi tren mbt thobng lb hoi kho. 

• Khi qua trinh bay hoi can bang vdi qub trinh ngOng tu ta cd hoi bao 
hoa. Hoi bao hoa la hoi d trang thai can bang dong vdi chat long 
cua nd. 

• Hoi kho co bp suat nho hon bp suat hoi bao hda d cung mot nhiet 
dp. 

37. 5. Sq soi lb gi? Neu ebe dbc diem cua sq soi. Phan biet sq soi vb 
sq bay hoi. 

• Tra liti 

Qub trinh chuyen td the long sang the khi (hoi) xay ra ca d ben 
trong vb tren mbt thobng cua chat long goi 1a sq soi. 

• Dac diem: 

- Moi chat long soi d nhipt do xac dinh vb khong doi. 

- Nhibt dp soi cua chat long phu thuoc bp suat dibit khi tren mbt 
thobng: bp suat chat khi cbng Ion, nhiet dp soi cua chat long 
cang cao. 

• Phbn bibt: 

Sq bay hoi chi xay ra d mbt thobng cua chat long; C6n so soi xay 
ra ca d mbt thobng vb trong long chat long. 

C+m 37. 6. Viet cong thde tlnh nhiet hda hoi cua chat long. Neu ten -vb 
don vi do cua ebe dai lopng trong cong thde nay. 
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Tra lifi 


Nhiet lopng Q cung cap cho khoi chat long trong khi sdi goi la nhiet 
hoa hoi cua khoi chat long d nhiet do soi: 

Q = Lm 

Trong do m la khoi lopng cua phan chat long bien thanh hoi, L la 
nhipt hoa hoi rieng cua chat long vk do bang J/kg. 

&£« 32. 7. Cau nao dodi day la khong dung khi noi ve so nong chay 
cua cac chat riin: 

A. Moi chat ran tinh the nong chay d mot nhipt dp xac dinh khong 
doi ufng vdi m6t ap suat ben ngoai xac djnh. 

B. Nhipt dp n6ng chay cua chat ran ket tinh phu thuoc ap suat ben 
ngoai. 

C. Chat ran tinh the n6ng chay va dong dac d cung mpt nhiet do xac 
dinh khong doi. 

D. Chat ran vo dinh h'inh cung nong chay d mot nhiet do xdc dinh 
khong doi. 

Dap an: D 

e+M 32. 2. Nhipt nong chay rieng cua dong la 1.8.10 5 J/kg. Cau noi nao 
dodi day la dung? 

A. Khoi d6ng se toa ra nhiet lopng 1,8.10 s J khi nong chay hoan toan. 

B. Moi kilogram dong can thu nhiet lopng 1,8.10 s J hoa long hoan 
toan d nhipt dp nong chay. 

C. Khoi dong can thu nhipt lopng 1,8.10 s J de hda long. 

D. Moi kilogram d6ng toa ra nhiet lopng 1,8.10 s J khi hoa long hoan toan. 

Dap an: B 

32. 9. Cau nao dodi day la khong dung khi noi v6 sp bay hoi ciia cac 
chat long? 

A. Sp bay hoi la qua trinh chuyen tp the long sang the khi xay ra d 
be mat cua chat long. 

B. Qua trinh chuyen ngupc lai tp the khi sang the long la so ngong 
tp. Sp ngong tp luon xay ra kem theo sp bay hoi. 
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C. Si/ bay hoi la qua trinh chuyen tC/ the long sang the khi xay ra a 
mAt thoang va ca ben trong chat long. 

D. So bay hoi cua chat long xay ra d nhiet do bat ki. 

Dap an: C 

38. to. Nhiet hoa hoi rieng ciia node la 2.3.10 6 J/kg. Cau noi nao 
dodi day la dung? 

A. Mot loqng node bat ki can thu mot nhiet loqng la 2,3.10° J/kg de 
hay hoi hoan toan. 

B. Moi kilogam node can thu mot nhiet loqng la 2,3.10 b J/kg de bay 
hoi hoan toan. 

C. Moi kilogam node se toa ra mot nhiet loqng la 2,3.10° J/kg khi bay 
hoi hoan toan d nhiet do soi cua no. 

D- Moi kilogam node can thu mqt loqng nhiqt la 2,3.10° J/kg de bay 
hoi hoan toan d nhiqt dq soi va dp suat chuan. 

Dap an: D 

gd« 38. ft. Mot binh cau thuy tinh chufa node nong co nhiqt dq khoang 
80°C va doqc nut kin. Dqi node lanh len ph^n trdn gan co binh, ta 
thay node trong binh lai soi. Giai thich tai sao? 

Tra M 

(3 phan tren gan co binh, khi doi node lanh ta thay node trong binh 
soi vi luc nay nhiet do phan chat long gan co binh giam, dan den 
viqc dp suat hoi tren mat thoang s6 giam. Klii dp suat giam kdo theo 
nhi^t dq soi ciia node giam xuong cho nen ta thay node soi d nhiet dq 
khoang 80°C. 

38. fZ. d dp suat chuan (1 at) co the dun node nong den 120°C doqc 
khong? 

Tra lifi 

6 dp suat chuan la 1 at, nhiqt do soi cua node la 100°C. Tai nhiqt 
dq nay, node chuyen tti the long sang the khi nen ta khong the co 
node d trang thai long khi nhiet do dun ndng den 120°C. 

&u38. t3. 0 tren nui cao ngOdi ta khong the luqc trdng chin trong node 
soi. Tai sao? 
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Tra lifi 


Cf tren nui cao, ap suat khong khi giam nen nhiet do soi cua node 
giam. Node soi d nhiet do thap hon 100 n C cho nen ngifdi ta *hong 
the luoc trdng chin trong nude soi nay dupe. 

gd* 32. t4. Khi bay hoi nhiet dp cua khoi chat long tang hay giam? tai 
sao? 

Tra lifi 


Khi bay hoi nhiet do cua khoi chat long giam, vi mpt so phan td vat 
chat trong chat long co dong nang dii ldn thoat khoi be mat chat 
long bay vao khong khi tong dong nang cua he giam => nhiet do 
giam. 


32. tS. Hay doan xem toe do bay hoi cua chat long phu thuoc nho 
th^ nao vao nhiet do, di&n tich mat thoang va ap suat hoi phia tren 
mat thodng cua chat long? Tai sao? 

Tra lifi 

• Toe do bay hoi cua chat long: 

• Tang khi nhiet dp chat long va dien tich mat thoang cua chat long 
tang. Vi khi nhidt dp tang dong nang cua cac phan to chat long tang, 
dong then neu dipn tich mat thoang tang => giup cho cac phan td co 
dong nang ldn de dang thoat khoi be mat chat long. 

• Giam khi ap suat hoi phia tren mat thoang cua chat long tang. Vi 
khi ap suat tren mat thoang tang lam ede phan td chat long gan 
mat thoang kh6 thodt khoi chat long va di vao khong khi. 

32. t6. Tai sao ap suat hoi bao hoa khong phu thuoc vao the tich lai 
tang theo nhidt dd? 

Tra lifi 


Hoi bao hoa la khi toe do ngiTng tu va toe do bay hoi cua mpt khoi 
chat can bang nhau. Khi hoi bao hoa, ap suat hoi luc do dat gib tri 
epe dai va goi la ap suat hoi bao hoa. Toe do bay hoi va ngifng tu nay 
khong phu thuoc the tich => ap suat hoi bao hoa khong phu thupc the 
tich khoi chat. Khi tang nhiet do, so phan td hoi co dong ndng dii ldn 
thoat ra khoi be mat chat long tang toe do bay hoi tang => ap suat 
hoi bao h6a tang theo nhiet do. \ 
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B/ HLfdNG DAN GIAI CAC BAI TAP CCl BAN 

&iu 32. /. Ti'nh nhiet lupng can cung cap cho 4 kg nude da d 0°C de 
chuyen no thanh nude d 20°C. Nhipt nong chay rieng cua nude da la 
3,4.10 5 J/kg va nhiet dung rieng cua nude la 4180 J/kgK. 

Giai 


Nhiet nong chay can thiet de chuyen nude da d 0°C td the ran sang 
the long la: 


Q, = km = 3,4.10 s .4 = 13,6.10 5 J 

Nhiet lupng can thiet de nude d the long tang nhiet dp td 0 n C den 
20°C la: 


Q 2 = mcAt =4.4180.(20-0) = 334400J = 3,344.10 5 J 


Nhiet lupng tong edng Id: . 

Q = Qi + Q 2 = 17.10 5 J 

Dap so: Q = 17.10 s J 

gd* 32. 2 . Ti'nh nhiet lupng can cung cap cho mieng nhom khoi lupng lOOg 
d nhi£t do 20°C de no hda long d nhi&t dp 658°C. Nhom cd nhipt dung 
rieng la 896 J/kgK, nhipt ndng chay rieng la 3,9.10 5 J/kg. 

Giai 

Nhiet n6ng chdy can thiet de nhom chuyen td the r£n sang the ldng 
Id: 

Q, = km = 3,9.10 s .0,1 = 3,9.10 4 J 

Nhi§t lupng cln thiet de nhom d the ldng tang nhi$t dp td 20°C den 
658°C la: 


Q 2 = mcAt = 0,1.896.(658 - 20) = 57164.8J « 5,7.10 4 J 

Nhipt lupng can thiet tong cpng Id: 

Q = Qi + Q 2 = 9,6.10 4 J 

Dap so: Q = 9,6.10 1 J 

C/ BAI TAP LUY^N TAP 

gdv 32.3. Mpt am chda 2,5 lit nude d 30°C. Tim nhiet lupng din cung 
cap de lam cho lupng nude d6 bay hai het. Biet nhiet hda hoi cua 
nddc la 2,3.10 6 J/kg, nhiet dung rieng cua nude la c= 4180 J/kgK 

Hif&ng dan giai 

Nhipt lupng can thiet de dua nude den diem soi: 

Q, = mc(t 2 - U) = 2,5 .4180.(100 - 30) = 731 500 J 
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Nhipt lupng cung c4'p de 14m bay hoi lupng nude tren: 

Q 2 = Xm = 2,3.10 6 . 2,5 = 5 750 000 J 
Tong nhipt lupng can cung cap de lam bay hoi het 2.5 lit nude: 

Q = Q, + Q 2 = 6 481 500 J 

, D6p so: Q = 6 481 500 J 

&U 33. 4. NgUdi ta dun soi 1 lit nUdc cd nhipt do ban dau 25°C chda 
trong chiec am bkng dong khoi lupng m 2 = 0,3 kg. Sau khi soi dupe 
mot luc da cd 0,2 lit nude bien thAnh hoi. Hay xAc dinh nhiet lupng 
da cung cap cho am. BiPt nhiet hoa hoi cua nude la 2,3.10 6 J/kg, nhipt 
dung rieng cua nude va cua dong tuong u"ng 14 Cj = 4180 J/kgK; 
c 2 = 380 J/kg.K 

Hifc/ng dan giai 

Nhipt lupng can thiet de dua a'm td nhiet dp 25°C den nhiet dp soi 
100°C 

Qi = miCiAt + m 2 c 2 At = (mjCi + m 2 c 2 ) (t 2 -tj) 

Q, = (1 .4180 + 0,3.380).(100 - 25) = 322 050 J 
Nhipt lupng can cung cap cho 0,1 lit nude hda hoi 14: 

Q 2 = Xm = 0,2.2,3.10® = 4,6.10 5 J 
Tong nhipt lupng da cung cap cho a'm nude 

Q = Qi + Q 2 = 322 050 + 460 000 = 782 050 J 

Dap so: Q = 782 050 J 

33.5. Ti'nh nhipt lupng toi thieu can thiet de 14m ndng chay ho4n 
to4n 150 g bac d nhipt dp ban dau 14 28°C. BiP't nhipt dp n6ng chay 
cua bac 14 960°C v4 nhipt ndng chay rieng 14 0,88.10 s J/kg, nhipt 
dung rieng cua bac 14 236 J/kgdp. 

Hif&ng dan giai 

Nhipt lupng can thiet de nung bac den nhipt dp ndng chay 14: 

Q, = mc(t2 - t x ) = 0,15 .236 .(960 - 28) = 32 992,8 .) 

Nhipt lupng c4n thiet de 14m ndng chay bac 14: 

Q 2 = Xm = 0,15.0,88.10 s = 13200 J 

V4y nhipt lupng Q can thiet de 14m ndng chay hoAn to4n lupng 
bac la: 

Q = Qi + Q 2 = 32 992,8 + 13 200 = 46 192,8 J 

Dap so: Q - 46 192,8 J 
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&U 32. 5. Lay 20 g hcri ntfdc d 100°C cho ngtfng tu trong binh nhi^t 
ltfpng ke chufa 0,4 kg ntfdc d 20°C. Nhiet do cuoi cung do dtfpc la 50°C. 
Cho nhiet dung rieng cua ntfdc la c = 4180 J/kgK. Hay ti'nh nhipt hoa 
hoi cua nude? 

I lifting dan giai 

Nhiet ltfpng toa ra khi ngtfng tu hoi ntfdc d 100°C thanh ntfdc a 
100°C 

Qi = L.mi = 0.02.L 

Nhiet ltfpng toa ra khi ntfdc d 100°C trd thanh ntfdc d 50°C 
Qi’ = mc(t’, - t 2 ) = 0,02.4180 . (100 - 50) = 4180 J 
Nhiet ltfong toa ra khi hoi ntfdc d 100°C bien thanh ntfdc d 50°C Ik: 

Q = Qi + Qi’= 0.02L + 4180 (1) 

Nhiet ltfong can cung cap de 0,4 kg ntfdc td 20°C trd thanh ntfdc d 
50°C 

Q 2 = mc(t 2 - tj) = 0,4.4180.(50 - 20) = 50160 J (2) 

Ap dung phtfong trinh ckn bang nhiet ltfong: (1) = (2) 

0,02.L + 4180 = 50160 
Huy ra nhi<?t hoa hoi cua ntfdc: 

L * 2,3.10 6 J/kg 

Dap so: L = 2,3.10 6 Jlkg 


BAl 39. BQ AM CUA KHONG KHI 

A/ HUCJNG DAN TRA LC3I CAC CAU HOI CO BAN 

39. t. Do am tuyet doi Ik gi? Do am ctfc dai lk gi? N6i r6 don vi do 
ciia cac dai ltfpng nay. 

Tra Wi 

• Dp am tuypt doi a cua khong khi lk dai ltfpng do bang khoi ltfpng 
hoi ntfdc (tinh ra gam) chufa trong lm J khong khi d nhipt dp cho 
trtfdc. 


• Do am ctfc dai A 1a d6 am tuyet doi cua khong khi chufa hoi ntfdc 
bao hoa. Don vi do cua ckc dai ltfpng nky deu lk g/cm 3 . 


39. 2. Do am ti doi 1a gi? Viet bieu thde va neu y nghla cua dai 


lupng nay. 
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Tra lift 

Do am ti doi f cua khdng khi la dai loong do b&ng ti s6' phan tram 
giCfa do am tuydt doi a cua khong khi vd dd am coc dai A d cung 
nhiQt dd 

Cdng thuTc: f = — .100% 

A • 

Y nghla: Khong khi c6 dQ am ti doi cua n6 cdng cao thi cdng d’m. 

g*v 39.3. Viet bieu thufc tinh gan dung cua dd £m ti dd’i dung trong khi 
Wong hoc. 

Tra Icfi 

Trong khi toong hoc, do am ti doi tinh gan dung bang ti so phan 
tram giCfa dp suat rieng phan p cua hoi node vd dp suat Pbh cua hoi 
node bao h6a trong khdng khi d cung nhiQt do: 

f = —£-.100% 

Phh 

0du 39. 9. Khi n6i ve do am tuy$t doi, cau nao sau day Id dung? 

A. D0 am tuydt doi cua khong khi cd do ldn bang khoi loong (tinh ra 
kilogam) cua hoi node cd trong lm 3 khong khi. 

B. Dp am tuydt doi cua khong khi c6 do ldn bang khoi loong (tinh ra 
gam) cua hoi node cd trong 1cm 3 khong khi. 

C. Dd am tuydt doi cua khong khi cd do ldn bang khoi loong (tinh ra 
gam) cua hoi node cd trong lm 3 khong khi. 

D. Do dm tuydt doi cua khong khi cd dQ ldn bang khoi loong (tinh ra 
kilogam) cua hoi node cd trong 1cm 3 khdng khi. 

Dap dn: C 

39.5. Khi ndi vd dd am coc dai, cau nao dodi day la khdng dung? 

A. Khi 1dm ndng khdng khi, loong hoi node trong khdng khi tang vd 
khdng khi cd dQ am cOc dai. 

B. Khi ldm lanh khdng khi den m0t nhidt dd ndo dd, hoi node trong 
khdng khi trd nen bao hda vd khdng khi cd do am coc dai. 

C. Dq am coc dai Id do am cua khdng khi bao hda hoi node. 

D. Dq dm coc dai cd dd ldn bang kho'i loong rieng cua hoi node bao 
hda trong khdng khi tinh theo don vi g/m 3 . 

Dap dn: A 

(2+u 39. 6. 0 cung m0t nhidt dd vd ap suat, khdng khi kho ndng hon hay 
khdng khi am ndng hon? Tai sao? 
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A. Khong khi kho nAng han. Vi cung nhipt do va ap suat thi nude co 
khoi lugng ldn han. 

Ik Khong khi am nAng han. Vi cung nhiet dp va ap suat thi nude co 
khoi lugng ldn han. 

C. Khong khi kho nAng han. Vi a cung nhipt do vA ap suat thi khong 
khi c6 khoi lugng rieng ldn han. 

I). Khong khi am nAng han. Vi d cung nhipt dp vA ap suat thi nude co 
khoi lugng rieng ldn han. 

Dap an: C 

Cdu 39. 7. Mat ngoai ciia mot coc thuy tinh dang dung nude da thudng co 
nude dong Lhanh giot vk lam Udt mat coc. Giai thich tai sao? 

Trd Iifi 

lGiong khi am xung quanh coc thuy tinh bi lanh di, Khi nhiet dp tiep 
tuc ha xuong thi hoi nude trong khong khi se ngUng tu va dpng lai 
thanh suang. 

39. 7. Vdi cung do am tuyet doi a, neu nhipt dp tang thi d$ am ti 
doi f tang hay giam? 

Tra Wi 

Tacd: f= - 
A 

Khi nhipt do tang thi do am cUc dai A tang, neu a khong doi thi dp 
Am ti do f se giam. 

B/ hu6ng dAn giai cac bai TAP CO BAN 


39. t. Khong khi d 30°C co d6 am tuydt doi la 21,53 g/m 3 . Hay xdc dinh 
dp am cUc dai vA suy ra d6 am ti doi cua khong khi a 30°C. 

Giai 

Cf 30°C ap suat hai nude bao hoa la p 0 = 31,82 mmHg, khoi lugng 
rieng cua no la D 0 = 30,29 g/m 3 . 

Vay d 30°C, do am cue dai cua khong khi 1A A = 30,29 g/m 3 
Do am tuyet doi cua khong khi: a = 21,53 g/m 3 
Dp am ti doi cua khong khi 1A: 



21,53 

30,29 


= 71% 


Dap so: f= 71% 
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&U 39. 2. Buoi sang, nhipt dp khong khi Id 23°C va d6 am ti doi la 
80%. Buoi troa, nhiet do khong khi la 30°C va do am ti doi la 60%. 
Hoi vdo buoi nao khong khi chda nhieu hoi node hon? 

Giai 

Cf 23°C, do am epe dai cua khong khi Id: 

A = 20,60 g/m 3 

Vdo buoi sang, dp dm ti doi cua khong khi la: 
f = 80% 

Vay dp am tuyet doi cua khong khi vdo buoi sang la: 

ai = f.A = 16,48 g/m 3 
Cf 30°C, do am epe dai cua khong khi la: 

A = 30,29 g/m 3 

Vdo buoi trda, do dm ti doi cua khong khi la: 
f = 60% 


Vdy do am tuyet doi cua khong khi vdo buoi trda la: 
a 2 = f.A = 18,17 g/m 3 

Vi a 2 > ai nen vdo buoi trda khong khi chda nhieu hoi node hon. 


Dap an: buoi triia 

Cl BAI TAP LUYf N TAP 

gdu 39.3. Vdo mot ngdy mua he d nhipt dp 28°C, ngdPi ta do dope trong 
0,5 m 3 khong khi chda 10,88 g hai node. Hay cho biet dp am epe dai, do 
am tuypt doi va do am ti doi cua khong khi trong ngdy nay? 

Hitdng dan giai 

Dp dm tuyet doi cua khong khi: 


a 


m _ 10,88 

V 0,5 


= 21,76 g/m 3 


Bp am epe dai cua khong khi a 28°C Id: 

A = 27,2 g/m 3 

Do am ti doi cua khong khi trong ngdy Id: 

f= a_ = 2h76 = o 8 = 80% 

A 27,2 


Dap so: f = 80% 
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39. 4. Khong khi trong phong a nhiet do 30°C co dp am ti doi la 
60%. Hay tinh dp am tuypt doi va khoi lupng hoi node chura trong 
phong. Biet khoi lupng rieng hoi node bao hPa d nhipt do 30 U C la 30,3 
g/m 3 va phong cd kich thi/dc 4 m x 5 m x 3,5 m. 

Hifdng dan giai 
The’ tich cua can phPng do: 

V = 4 . 5 . 3,5 = 70 m 3 

Dp am cue dai cua khong khi trong phong d nhipt dp 30°C la: 

A = D b h = 30,3 g/m 3 

Dp am tuypt doi cua khong khi trong phPng IP: 

f = — ^ a = f.A = 0,6.30,3 = 18,18g/m 3 
A 

Khoi lupng hoi nude trong phong IP: 

m = a.V = 18,18.70 = 1265,6 g = 1,2656 kg 

D6p so: m = 1,2656 kg 

&Au 39.5. Mup'n tPng dp am ti doi cua khong khi trong phPng co the 
tich 80 m 3 td 60% l§n den 75% thi can phai lPm bay hoi mpt khoi 
lupng nude IP bao nhieu? Biet rPng nhipt dp phPng IP 25°C vP giuf 
nguyPn khong thay doi. 

Hifdng dan giai 
Khi dp am ti dP'i IP 60% thi: 

Dp am cue dai cua khong khi trong phPng o nhipt dp 25°C IP: 

A = Dbh = 23 g/m 3 

Do am tuypt doi cua khong khi trong phPng IP: 

f. .= ^- => a, = f,.A = 0,6.23 = 13,8g/m 3 
A 

Khoi lupng hoi nude trong phPng la: 

m, = a t .V = 13,8.80 = 1104 g 
Khi dp Pm ti dP’i IP 75%: 

Dp am epe dai cua khPng khi trong phPng d nhipt dp 25°C la: 

A = Dbh = 23 g/m 3 

Dp am tuypt dpi cua khong khi trong phPng IP: 

f 2 - ^2. a 2 = f 2 .A = 0,75.23 = 17,25g/m 3 
A 
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Khoi lirgng hai nirdc trong phong la: 

m 2 = a 2 .V = 17,25.80 = 1380 g 
Khoi lirgng ni/dc can thiet la: 

m = m 2 - m, = 1380 - 1104 = 276 g 

Dap so: m = 276 g 

&UC 39. 6. Trong ngay thur nhat, a nhipt do 28°C ngirai ta do dirge trong 
1 m 3 khong khi chufa 17,68 g hai nufac. Ng4y thur hai, a nhiet do 20°C, 
trong 1 m 3 khong khi chufa 12,975 g hai nirdc. Hay cho biet mure dp 
am cua khong khi trong ngay nao cao han? 

Hif&ng dan giai 

* Ngay thur nhat: 

• Do am tuypt doi cua khong khi: a = 15,48 g/m 3 

• Bp am ciic dai cua khong khi a 28°C la: A = 27,2 g/m 3 

• Dp am ti doi cua khong khi trong ngay 14: 

f = — = * 0,65 = 65% 

A 27,2 

* Ngay thd hai: 

• Dp am tuypt doi cua khong khi: a = 14,42 g/m 3 . 

• DO im cue dai cua khong khi a 20°C 14: A = 17,3 g/m 3 

• Dp am ti doi cua khong khi trong ngay 14: • 

f = — = = 0,75 = 75% 

A 17 ; 3 

Nhu v4y mure dO am cua khong khi trong ng4y thuf hai cao han. 

% 

Dap an: ngay thi'( hai 
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